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Chapter I 
Introduction 
It is necessary to consider the importance of the 
worker in an industrial safety program. Despite adequate 
legislation, safety associations, and individual manage-
ments, the worker is most instrumental to his own safety, 
and to the safety of others. It ~~s been said: The best 
safety guard is located above the ears. 1 
A. Definitions 
Definitions of the two key terms in the title, 
"safety practices" and "chemical industry", are essential 
to a basic understanding of this study. Safety practices 
are the means employed to maintain the physical well-being 
of the workers in an organization. The chemical industry 
refers to those companies engaged in production in which 
matter undergoes a change. 
B. The Problem 
The present safety practices of a group of well-
known chemical organizations will be considered; however, 
it must be emphasized that this work is not a comparative 
evaluation of individual company safety programs. Instead, 
portions of the most complete programs will be discussed 
in order to give an over-all picture of the safety practices 
used in the chemical industry. Many other companies are 
1. Letter from Robert C. Courboin, Safety Engineer, Charles 
Pfizer and Company, Inc., Brooklyn 19, New York, 
November 21, 1949. 
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not included because their safety measures add little new 
material to that which will be covered, although their 
individual programs may be excellent. In addition, the 
need and value of effective safety practices will be 
indicated. The study will be handled from the standpoint 
of what management is doing to promote safety. 
c. The Approach to~ Problem 
Because of time and distance, the bulk of the 
material will be composed of information received by mail. 
Various safety engineers have been contacted, and informa-
tion received regarding the safety practices in their 
companies has been incorporated into this work. This 
knowledge has been supplemented by interviews at certain 
plants and agencies in the .Boston and New York areas. 
Secondary information has been used only to present a 
satisfactory background. 
D. History of the Safety Movement in Industry 
1. Significance to Date1 
Before 1800, industry in America was practically 
non-existent. There was practically no problem of safety. 
The Industrial Revolution, which had been underway for 
approximately fifty years in England, had not yet had its 
11 
effect in this country. Soon thereafter, our comparatively 
simple way of life was to become progressively more complex. 
1. W. Dean Keefer, "Brief History of Industrial Sa.fety in 
America, 11 Industrial Safety, Roland P. Blake, Editor, 
Prentice-Hall, Inc., New York, 1946, pages 12- 21. 
The coming of the textile industry to Massachusetts, 
and Whitney's invention of the cotton gin, early in the 
1800's, were two of the most significant events that led to 
industrialization in America. Progress was slow for many 
years, but by the end of the century the "factory system" 
was firmly established in the United States. Working condi-
tions in the early factories were hazardous. Considerable 
state legislation was enacted in an effort to control the 
situation. Because of the expense of law suits, little 
was accomplished. Insurance companies then began a program 
of safety education, but again, no appreciable improvement 
in working conditions resulted. This was the situation 
in 1900. 
As the problems persisted, various Federal and 
State Workmen's Compensation laws appeared. Since these 
laws were improperly constructed, they led to much employer 
exploitation by the workers. In 1912, a small group of 
engineers in Milwaukee started the National Safety Council. 
This organization has grown to a highly respected position 
in the field of industrial safety. Something constructive 
had resulted in the search for improved working conditions. 
Other safety organizations developed, and have become 
increasingly more important. 
Finally, individual enterprises began to install 
systematic safety programs of their own. This has been 
the most effective development in the industri a l safety 
1.2 
movement. Government research and legislation tends to be 
passive in nature. These means must usually wait until an 
accident occurs before being employed. Then the problem 
is investigated and corrected. This is often too late. 
On the other hand, the individual company need not, and 
should not, work that way. Management can take definite 
preventive measures in directing and training the worker, 
and it can supply many of the needed safeguards. Inde-
pendent safety associations can be of most value as 
supplementary research agencies to help the individual 
companies solve their safety problems. 
2. The Safety Engineer 
With respect to the origin of our modern safety 
specialists, it has been said: 
During the early years of the safety movement, 
safety work was "just a job", and few men had 
safety jobs. Most of these few had been 
assigned by their respective managements to 
take over "safety work" because of a dawning 
realization that "something should be done 
about it". Availability of the man was usu-
ally the basis for selection; someone who 
knew the plant pretty well and could be spared 
from his regular work, such as an almost super-
annuated foreman, a time clerk, or a chief 
watchman. Occasionally, however, a somewhat 
idealistic member of the supervisory or tech-
nical staff caught the vision of a real need 
and a great opportunity for service to his 
fellow men. Saddened by the sufferings of 
those maimed at their work, he became filled 
with a desire to "do something about it". 
He got the safety job on such a basis. Such 
men became the pioneers of safety; the men 
whose courage, determination, and hard work 
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laid the foundftion on which great progress 
has been made. 
Today, the safety engineer, generally found in 
large corporations, is a specialist in his field. He is 
usually a member of a group of safety specialists which 
staff the safety department. These men are trained in the 
causes of accidents and their prevention. Present safety 
engineers are very important in the maintenance of safety 
for our factory workers. 
E. Expected Contributions 
Referring to safety research in the chemical 
industry, in 1926, De Blois had this to say: 
There exists no more fertile field for safety 
work than the chemical industry. While its 
accident record, so far as known, has not been 
conspicuously bad, there have occurred f rom 
time to time in various industries catas-
trophes of chemical origin, involving in the 
aggregate much loss of life and property 
damag e. Many of these accidents were un-
questionably due to the natural properties 
of the materials being handled or to hazards 
inherent in certa in chemical processes--in 
other words, to conditions essentially peculiar 
to chemical work, and likely to ~e met with 
in the chemical industry it self. · 
It should be noted that the above quotation is 
a~ost a quarter-century old. Today, although much progress 
1. W. Dean Keefer, "Introduction to Safety Engineering", 
Industrial Safety, Rola.nd P. Blake, Editor, Prentice-
Hall, Inc., New York, 1946, page 1. 
2. L. A. De Blois, "Safety in the Chemica l Industry," The 
Annals, Industrial Safety, Clyde L. King, Editor, The 
.American Academy of Political e.nd Social Science, 
Philadelphia, Pennsy1 vania, 1926, page 127. 
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has been made, safety problems in the chemical industry 
still exist. 
The recent explosion at the Monsanto Chemical 
Company plant in Everett, Massachusetts, is an example of 
the continued need for safety research. James A. Wilson, 
production manager of the plant, attributed the explosion 
to inflammable gases leaking from a pressure chamber. 
Six persons were injured, and damage was estimated at 
,. 1 $75,000. 
As will be indicated later, some of the most 
progressive safety practices in the chemical industry 
have been instituted in the Monsanto plants, including 
the Everett plant. 
There are many reasons for the absence of 
organized safety procedures. Probably, the most critical 
failing is the lack of realization that hazards exist. 
The _~angers are present, regardless of the particular 
chemical processes involved. The wise management knows 
this and a ct s a ccordingly. 
As mentioned earlier, much has been done, 
especially in the large corporations, but there is still 
considerable improvement necessary in chemical industry 
safety techniques. This is particularly true of the 
small and middle-siz ed companies. Indirectly, this 
15 
1. The Boston Herald, Daily Newspaper, Boston, Massachusetts, 
January 12, 1950, page 1. 
situation is indicated by the National Safety Council 
statement which follows: 
Injuries in middle-sized1 and small plants2 
occur ~ore frequently than they do in large 
plants • For both 1948 and the three-year 
peri~d, 1946--1948, the average frequency 
rate in middle-sized plants was about twice 
that of the large plants, and the average 
rate in small plants ~as about three times 
that of large plants. 
This information is based on all industry, but it may be 
assumed that the chemical industry is in a comparable 
position. Since many chemical companies fall into the 
snall and medium-sized pla.nt groups, it may be concluded 
tha t these groups are especially in need of i mproved 
safety practices. 
It is hoped that this study may be of some v a lue 
to those companies which have no systematic safety program, 
by indicating what other organizations are doing. From 
this information, companies may better underst a nd their 
safety problems, their correction, and the value of 
effective safety techniques. This work also may add 
something to existing programs. 
1. Middle-sized plants--101 to 500 employees. 
2. Small plants--100 employees or less. 
3. Large plants--above 500 employees. 
4. l!,requency rate of accidents--number of accidents per 
million man hours. 
5. "Accident Rates--Chemical Industry", National Safety 
Council, 20 North Wacker Drive, Chicago 6, Illinois, 
1948, page 3. 
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F. Frequency and Severity of Accidents--
Chemical Industry and All Industry 
The data in Table I is included in the introduc-
tion because these facts will be used in parts of the study 
as a partial basis for indicating the effectiveness and 
value of adequate safety practices. It may be noted that 
the chemical industry has been consistently below the 
average for all industry in both frequency and severity 
of accidents. However, this situation does not nee-
essarily mean that safety practices throughout the 
chemical industry are satisfactory. There is always 
room for improvement. The fact is that several large 
corporations, some of which will be considered in later 
chapters, have very commendable safety records that tend 
to offset the poor records of many small and medium-
sized companies. 
The safety trend, since the war years, def-
initely seems to be one of improvement. This is an 
encouraging situation, and probably is representative 
of improved safety practices throughout industry. 
A little more National Safety Council data may 
be of interest: 
The 1948 injury frequency rate of ?.51 for the 
chemical industry ranked sixth among the cor-
responding rates of forty major industries, 
an improvement from ninth place in 194?. Less 
than average improvement in the severity rate, 
1? 
Table I 
Accident Freguency and Severity Rates--
Chemica l Industry and All Industry 
1940--1948 
Frequency Rate 1 Severity Rate2 
Year Chern.. Ind. All Ind. Chern.. Ind. All Ind. 
1940 8.65 12.52 1.33 1.44 
1941 9.48 15.39 1.30 1.53 
1942 9.90 14.85 1.29 1.49 
1943 10.07 14.52 1.12 1.20 
1944 10.24 14.46 .~n 1.21 
1945 10.08 13.63 1.06 1.16 
1946 10.09 14.16 .86 1.28 
1947 8.86 13.26 .92 1.23 
1948 7.51 11.49 • 90 1.12 
Source: National Safety Council Statistics, interview with 
Roger Beal, Safety Engineer, Monsanto Chemical 
Company, Everet"lf Massachusetts, March 27, 1950. 
1. Frequen cy rate--number of a ccidents per million man-
hours. 
2. Severity rate--number of days lost per 1000 man-hourst 
Both the frequency rate and severity rates are American 
Standards Association definitions, and are the meanings 
for the terms whenever used in this study. · 
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however, ranked the .90 rate eighteent£ compared 
with seventeenth in the previous year. 
On the basis of this quotation, reduction of the severity 
19 
of accidents is the most vexing problem facing the chemica l 
industry at present. Unfortunately, the problem of severity 
seems to be beyond solution. It is cla imed that, while the 
frequency rate can be controlled, the severity rate cannot 
because of the element of chance. 2 
The last statement leads to a consideration of the 
reason for compiling severity rates, if they are not con-
trollable. They are of v a lue because of their relation to 
the costs of accidents. It is possible to have a low 
frequency rate and high costs if the severity rate is hi gh. 
On the other hand, with a high frequency rate, costs may be 
low if the severity rate is low. Also, frequency and 
severity rate data is often more readily available than 
accounting figures for spot checks of accident costs. 3 
Safety legislation and severa l independent safety 
a ssociations are considered in the next chapter bec ause 
they have a significant bearing on company safety practices. 
1. "Accident Rates--Chemical Industry", National Safety 
Council, 20 North Wacker Drive, Chicago 6, Illinois, 
page 3. 
2. Letter from W. L. Cato, Safety Engineer, Geon Plant of 
Goodrich Chemical Company, Louisville, Kentucky, April 7.,' 
1950 
3. Phone conversation with Roger Beal, Safety Engineer, 
Monsanto Chemical Company, Everett, Massachusetts, 
April 11, 1950 
Chapter II 
Safety Legislation and Safety Associations 
A. Safet;y Legislation 
1. Regulations and Ordinances 
The Federal government, most states and munic-
ipalities have industrial safety regulations and ordinances. 
It is necessary for the individual companies to investigate 
the regulations and abide by them; whereas, ordinances are 
standard safe practices that companies should follow, but 
are not compulsory. Both regulations and ordinances orig-
inate from findings of state, municipal, and other research 
organizations. 
2. Basic Problem of Legislation 
The basic problem of safety legislation, a.s 
mentioned earlier, is that government research organizations 
usually must wait until an accident has occurred before 
preventive measures can be set up. This s itua tion exi sts 
because of the extent of the problem, with only limited 
facilities available, and the inability to anticipate many 
accidents. 
3. Massachusetts Legislative Organs and Techniques 
20 
Regulations and ordinances differ somewhat from 
state to state, dependent upon the particular safety problems 
encountered. Despite this situation, the handling of these 
problems is comparable in most states. Therefore, a consid-
eration of legislative mechanisms in Massachusetts is typical 
of methods employed elsewhere. 
The following information was obtained in an 
interview at the Division of Occupational HYgiene in 
Massachusetts, November 3, 1949. 
In Massachusetts, the Department of Labor and 
Industries is the state organization with the power to 
21 
enact safety regulations. The scope of its duties and 
powers, regarding industrial health and safety are in-
dicated in the excerpt from the genera l laws of Massachusetts 
(see Appendix A). Within the Department of Labor a nd 
Industries, the Division of Occupational HYgiene (see Section 
llA of Excerpt ) is the most important research agency, in 
terms of safety in the chemica l industry. 
The Division has a director, t wo nurses, t wo 
engineers, t wo physicians, three chemists, a nd consid-
erable clerical help. These people go out on their own, 
by request, or in answer to a complaint, to analyze specific 
health or safety problems. At times these investigations 
lead to chemical plants. From their findings the Division 
may devise safe practice standards to be sent to the 
Department of Labor a nd Industries in the form of recom-
mendations. These st a ndards (see Figure 1 and Appendix A 
for st a ndards that pertain to chemical manufacture) may 
become either regulations or ordinances through Department 
enactments. 
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CHEn11 C~L OPTq SHEE T ll 0. 3 
BENZOL 
HAl A RD c LA S 51F !CATION - HIGHLY TOXIC and I<'LAI~@!lf.,.J3 LE. Use vlith extreme 
precaution. 
·-. 
GENERAL - Benzol, also called benzene and benzole, is a coal tar derivative and 
should not be confused with bcmzine (naphtha), ·a relatively less 
toxic substance. Benzol is a colorless ],iquid vrith an a greeable ethereal odor. It 
is used as a cleaner, a solvent and a thinner, and is found in paint and varnish 
removers, rubber cements, lacquers and gasoline. 
Hf\ RMF l_l EF -FECT S Chronic poisoni~g. Produced by inhaling small amounts 
over a long per~od of time. Its s ymptoms arc fr e quent 
headaches, dizziness, loss of atlpetite, increasinr, pallor, and weakness. Benzol 
destroys white blood c ells by injurim; the bone marrow, and can cause aplastic 
anemia, a fatal disease • 
.Acute poisoning. Like other vapors benzol produces 
narcosis in large doses. 
MAXIf'·1UM ALLOWABLE COr~ C tNTRATION For continued exposure - 35 parts 
of benzol in a million parts of 
air. 
PR()TEC TIVE 1"1 E!\ $URES All receptacles containing benzol should be labelled 
in accordance with the Massachusetts Benzol La. belling 
Law. (Bulletin No. 11, Division of Industrial Safety, Dept. of Labor & Industri es). 
Vapors should be removed close to the point of orif,in. 
Air analyses will reveal if concentrations of benzol in the work room air are 
harmful. 
Urine srun.ples obtained from workers can be used to evaluate their benzol exposure. 
SUBSTITUTES Toluol or paphtl~ can often be used instead of benzol. Both are far less toxic than benzol. 
M~DICAL CONTROL Persons with anemia should not work IHith benzol. 
'Harkers should be given a r.1edical examination 
_ r ·:: ·.l ing a complete blood examination by a competent physician every six months. 
!' ; ·; · - J rker using benzol developing any of the symptttms described above should be 
· .:.. , , • ,~ '1. medical exo.mina. tion. 
:-n~SS. DEPT OF L~BOl & nDUSTR ES 
Figure 1 
B. The National Safety Council 
1. The Council1 
The National Safety Council is a non-commercial, 
non-profit association. Its purpose is to reduce the sever-
ity a nd number of all kinds of accidents. To do this, it 
gathers and distributes fnformation about the causes a nd 
prevention of accidents. Through its nationwide facilities, 
it carries on a continuous and unified program of accident 
prevention. 
The Council obtains its information from its 
members, and its own extensive research staff. From this 
data, it shows where, when, why, and how people are injured , 
and what corrective measures should be employed. 
2. The Council and Industry2 
The Council determines ways of making· industria 
equipment and working conditions safer. It helps t n e plant 
management and workers locate hazards and guard against 
them. Programs are outlined for the purpose of stimulating 
a nd maintaining safety interest both on and off the job. 
The Council distributes information through many publica-
tions, pamphlets, booklets, posters, and other educational 
material, and maintains a complete accident prevention 
1. "What Is the National Safety Council", National Safety 
Council, 20 North Wacker Drive, Chicago 6, Illinois, 
pages 1--2. 
2. Ibrid, :page 3. 
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plan applicable to any industry. It works with newspapers, 
radio stations, magazines, and the motion picture industry 
in presenting industrial safety information. 
3. The Council a nd the Chemical Industry 
The National Safety Council prepa res a report for 
distribution entitled, Current Safety Topics in the Chemical 
Industries. In 1948, the publication covered such topics 
as: industrial a nd college labora tory problems; and the 
h a ndling of flammable liquids, acids, and caustics in ta.nk 
car lot s . The materi a l is b a sed on the expert knowledge 
of safety ·specialists, as revealed in panel discussions 
and lectures, and is applicable in day-to-day safe-cy pro-
g rams of chemical plants. 
Another report prepared annually is Accident 
Rates--Chemical Industry. This pamphlet is largely sta-
tistical data, supplemented with informa tion explaining 
how individual companies can obtain maximum usefulness 
from the material presented. It is especially valuable 
as a basis for comparing the accident rates of individual 
enterprises, the chemical industry, and all industry. 
The Council prepares a nd di stri but es safe prac-
tice standards for chemical manufacturers. For excunple, 
there are standards for the handling of acids and c~mstics, 
gases and vapors, chemical burns, and chemical waste dis-
posa.l. These often become legislative regulations or 
24 
ordina.nces. There are also special safety booklets and 
posters for use in the chemical industry. 
C. The National Fire Protection Association 
1. The Association1 
The National Fire Protection Association is an-
other non-commercial and non-profit organization. It is 
supported by dues. Its membership consists ot· approx.-
imately 13,000 individuals, firms, and corporations. 
Membership is open to any individual or organization 
interested in fire protection and prevention. Since 
fire prevention is extremely difficult, if not impossible, 
to control, most work of the Association is directed 
towards fire protection. In other words, the basic aim 
is to keep loss from fire at a minimum. 2 
The Association acts as a clearing house for 
all information regarding protection of life and property 
against loss by fire. It provides standards so that fire 
waste may be checked, and educates the public so that loss 
of life, injury, and property damage is reduced. 
1. "The Story of the National Fire Protection Association", 
National Fire Protection Association, 60 Batterymarch 
Street, Boston, Massachusetts, page 3. 
2. Interview with Mr. Babcock, of the National ]1ire 
Protection Association, 60 Batteryma.rch Street, Boston, 
Massachusetts, January 1950. 
2. The Association a nd Its Standards1 
Fire standards are prepared by impartial commit-
tees, consisting of Association members, government officials 
and other persons from cooperating organizations. These 
standards assure reasonable safety without undue expense or 
inconvenience in industry and elsewhere. They are widely 
used in the enactment of legislative regulations and 
d . 2 or .1nances. In addition, insurance companies use them as 
a basis for their rate requirements. The standards are 
revised constantly to keep them. up to date. 
3. The Association and PUblic Education3 
All members of the Association share in the pro-
gram of public education for fire protection and prevention. 
This is considered a major function. Much of the literature 
is prepared to educate the laymen for fire prevention. Al-
though based on expert knowledge, this material is written 
in simple terms. Educational pamphlets, publications, 
booklets, and posters are distributed to members and non-
members. 
1. "The Story of the National Fire Protection Association", 
Hational Fire Protection Association, 60 Batterymarch 
Street, Boston, Massachusetts, page 3. 
2. Interview with Mr. Babcock of the National Fire 
Protection Association, 60 Batterymarch Street, Boston, 
Massachusetts, January 1950. 
3. "The Story of the National Fire Protection Association", 
National Fire Protection Association, 60 Batterymarch 
Street, Boston, Massachusetts, page 4. 
4. The Association and the Chemical Industry 
Much of the work of the Association pertains to 
the chemica l industry. There are standards for: the 
handling of flammable liquids and the construction of 
their holders; work in lacquer manufacturing plants; and 
control of dust explosions {see Appendix B). The Asso-
ciation also has standards for electrical installations 
in chemical plants, which provide for explosion-proof 
electrica l equipment in locations where explosive v apors 
are present. They are based on the simple formula: 
ELECTRICAL SPARKS ~EXPLOSIVE VAPORS = EXPLOSIONS. 1 
Other standards that are importa.nt to the chemical industry 
are those that pertain to sprinkler systens. Automa.tic 
sprinkler systems are one of the best active fire pro-
teeters available. 
General informa tion for fire prevention and 
protection is revealed in a publication, Fire Safety 
Education for Employees (see Appendix B). Posters are 
also available (see Figure 2 and Appendix B) that can be 
of value in maintaining safe fire practices in the chemic a l 
industry. 
D. The Manufacturing Chemists' Association 
Many chemical companies are members of the 
1. Interview with Mr. Babcock, of the National Fire Pro-
tection Association, 60 Batterymarch Street, Boston, 
Massachusetts, January 1950. 
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Manufacturing Chemists' Association. This Association 
establishes standa rd codes for t h e safe handling a nd use 
of chemical materials. These pamphlets cover all t hat is 
known about the products, a nd are instrumental in t h e 
mai n tenance of safe practices in the chemica l industry. 
Some of the materi a ls considered in these saf ety da ta 
s h eets are sulfuric acid, aqua ammoni a , caustic soda, 
hydrofluoric acid, beta n a.phtbylamine, and nitric acid. 
E . Insurance Companies 
Insurance companies are personally interested 
in the safe practices employed in the chemical industry. 
Consequently, they do much safety research on their own, 
and prepare bulletins a nd posters (see Figure 3 a nd App en-
dix C) to assist companie s with t h eir safety prob l ems. 
Many insurance rates are guided by t h e s a fe practice 
standards used by t h e individual companies. The rates 
would tend to be much hi g her, if known sta nda rds are 
disrega r d ed in ma nufa cture. 
In the followi ng c hapters the sa£ety program s 
of cert a in selected chemic a l companies will be considered. 
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Chapter III 
The Dow Chemical Company 
Dow Chemical Company originated from endeavors to 
extract b romine from the subterranean brine wells underlying 
Mi dland, Michigan. The Dow plant was later merged with an-
other plant that was getting chlorine from the same source. 
From these two products many others developed. 
In addition to the bromine and chlorine, Dow now 
obtains large quantities of magnesium and caustic soda from 
these wells. Dow is the leading manufacturer of bromine in 
the country, and until the Second World War, was the sole 
producer of magnesium. The company is one of the leading 
producers of organic solvents, phenol a nd pharmaceutical 
chemicals, plastics and plasticizers, insecticides and 
fungicides, epsom salts, aniline dyes, calcium chloride, 
and synthetic rubber materials. In all, the company manu-
factures over 500 chemical products. 1 
A. The ~ Safety Program2 
Dow maintains an Executive Safety Council composed 
of divisional managers. This group meets once a month to 
discuss the safety p rogram, and to determine policies. The 
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1. "Standard Corporation Descriptions", Standard and Poor' s , 
345 HUdson Street, New York 14, New York, C--D, December--
January 1949, pages 9445--9446. 
2. Letter from Warren J. Sheets, Safety Department, Dow 
Chemical Company, Midland, Michigan ~ November 2, 1949. 
General Plant Manager is the chairman of the council, and 
the Safety Director acts as the secretary. The divisional 
managers then hold monthly safety meetings with their fore-
men. In turn, the foremen or crew leaders hold monthly 
meetings _with the workmen. Problems presented at any of 
these meetings are thoroughly discussed. Corrective action 
is taken, or the problem is assigned to some specific per-
son, who is expected to see that necessary adjustments are 
made. Reports are written and distributed to the proper 
authorities (see Figure 4). 
The supervisors are responsible for conducting 
their own safety programs with the help and advice of the 
safety engineer. Each month the Dow Safety Department 
publishes a Safety News Letter to assist further all super-
visors in the maintenance of safety. 
Each new employee attends a class where the 
personal aspects of the safety program are outlined, and 
a booklet covering general plant safety rules and regula-
tions is issued to them. 
Dow maintains an audio-visual safety program. 
The company uses 16 mm. movie films, and 35 mm. sound 
slide productions. Both these means are supplemented with 
statistical data as shown on safety graphs, published by 
the National Safety Council. Dow is a member of the 
Manufacturing Chemists' Association, and makes use of 
their standard codes for the safe handling of chemical 
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The Dow Chemical Company, Midland, Michigan 
SAFETY MEETING REPORT 
Division Department __________ ~Dept. Group ________ _ 
Date ______________ Time Called Time Dismissed ____ __ 
Members Present: Members Absent: 
Signature: ______________________ __ 
Copy to The Safety Dept., 401 Bldg. 
Figure 4 
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materials. Dow uses National Safety Council posters, and 
in certain plants special charts have been designed by the 
compa ny. 
B. Safety News Letters 
Safety News Letters are prepared each month by 
t h e Dow Safety Department for use by plant supervisors. 
To indicate the nature of the material covered, one Safety 
News Letter1 includes technical information, regarding 
thermometer well lubrication, tha t is applicable to plant 
safety. There is also a discussion describing the success 
of the eye protection program in Dow plants. This material 
serves two purposes: one, information of interest to all 
concerned is readily made available; two, the effectiveness 
of the program is emphasized, and the v a lue of its contin-
uance is made clear. Furthermore, the Executive Safety 
Council Award Standings for various departments are shown. 
This information indicates the competitive safety relation-
ship of the depa rtments, and is.of interest to workers and 
supervisors. In the final analysis, the tone of the entire 
letter tends to encourage safety-consciousness. 
c. Safety Booklet for Employees 
Dow's Safety Rules and Regulations for All Employees2 
1. "Dow Safety News Letter 11 , Dow Chemical Company, Midland, 
Michigan, Number 3, October 7, 1949. 
2. "Safety Rules and Regulations for All :Einployees", Dow 
Chemical Company, M.idla nd, Michigan. 
is a booklet issued to all new employees of the company, 
and they are instructed to read it carefully. The rest of 
the material in this section is based on this booklet. 
1. The PUrpose 
This booklet is intended to set forth the active 
duties of the Safety Department of Dow and to present recom-
mended practices and policies for the maintenance of health 
and safety. The company is more concerned with the problem 
of safety than other problems encountered, but the company 
cannot practice safety alone. The effectiveness of safety 
practices are all dependent upon the attitude of the 
employees. Employees must be safety conscious for they 
must assume the greatest part of the responsibility for 
promoting safety. All employee suggestions for safety 
are welcomed by management. 
2. Compensation 
Dow Chemica l is, of course, subject to the Work-
men's Compensation Laws of the State of Michigan for the 
settlement of claims for personal injuries of employees 
arising out of and in the course of their employment with 
the company. The Director of Compensation h a ndles all 
matter·s pe.L·t a ining r.o compensation. 
3. First Aid 
The company maintains first aid rooms day and 
night. These rooms are available solely for the employees, 
and they are expected to use them for even the slightest. 
injuries. 
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4. Safetv Engineering 
Dow reveals, through its Safety Depa rtment, its 
sincere interest in maintaining safe working conditions. 
This department devotes its full time to establishing safe 
pra ctices, and safety education throughout the plants. 
5. Safety Rules 
Safety standards have been adopted by Dow to 
govern all emp loyees. Before starting work, the empl oyees 
are instructed to ask the· foreman for safety instructions. 
Every effort is made to safeguard all operations. Th ese 
safegu ards are to be used by employees because most ac-
c i dents occur through the use of defective tools, disre-
garding safety instructions, or neglecting safety appliances. 
No regular pro c~:: <iu r e is se·t up I · or ~ne nandling 
of s erious accidents, but there are general rules to be 
used as a guide; c:md every injury, however sli ght, must 
b e immediately reported to the Firs t Aid Station. Following 
t his, the foreman prepares a written report for the First 
Aid St ation for any employee under him who is involved in 
an a ccident. 
After a thorou gh consideration of genera l safety 
rules, specific safeguards are discussed. Th ese speci a l 
regulations p erta in to goggles and clothing , tools, e.nd 
equipment, cranes , eleva tors, ladders, welding equipment, 
electrica l equipment, and fire protection. 
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There is a discussion of laboratory safety. In 
this section, safety in handling chemicals, safety equip-
ment, flammable liquids, and pressure equipment are covered. 
The entire booklet is written in clear and simple 
terms, a,nd is supplemented with cartoons. Employees of Dow 
who read this material thoroughly should be well indoc-
trinated in the importance and methods of the Dow Chemical 
plant safety program. In addition, much of the information 
is applica..ble to safety programs in other chemical plants. 
D. Results of Dow's Safety :Practices 
Company policy at Dow does not allow the sub-
mission of accident frequency and severity rates. However, 
to indicate the effectiveness of company safety practices, 
it is stated that the plant-wide monthly accident frequency 
rate has been consistently below the accepted chemical 
industry average for the past several years. It is also 
interesting to note that the company considers accident 
statistics mainly as bench marks; and that regardless of 
. how low a frequency rate is, there is still room for 
improvement. 1 
Further indication of the value of effective 
safety practices are indicated by the following figures: 
1. Letter from s. M. MacCutcheon, Safety Director, Dow 
Chemical Company, Midland, Michigan, April 3, 1950. 
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Dow's Lost Time 
Injuries 
1947 
233 
1948 
91 
1949(9 months) 
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This data reflects a concentrated plant-wide safety program 
over the same period. 1 
The company has al so had extreme success with a 
specialized eye protection program. in the past few years. 
The results follow: 
Dow's Lost Time 
Eye Injuries 
1947 
61 
1948 
24 
1949(9 months) 
2 
It is noteworthy that the two eye injuries in 1949 were 
definite violations of established standard practices. 2 
1. 11 Dow Safety News Letter", Dow Chemical Company, Midland, 
Michigan, Number 3, October 7, 1949, page 2. 
2. Ibid. 
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Chapter IV 
Eastman Kodak Company 
Eastman Kodak Company is the outgrowth of a 
business established in 1880 by George Eastma n. Kodak 
manui·actures and sells a complete line of photographic 
and optical materi a,ls, apparatus, and equ:lpment. In 
addition, the company produces chemicals and related 
products, which together represent almost one-third of 
the total sales of the company. 
In the chemical field, Kodak is a producer of 
acetate rayon yarns and staple fibers, and dyestuffs for 
the yarns. The company also manufactures alcohol and 
denaturants, triacetin and other plasticizers, manganese 
sulphate and insecticides, acetic acid and acetic any-
hydride solvents, such as acetone and ethyl acetate. 1 
A. The Kodak Safety Program2 
Kodak's sa!' ety program is widesprea.d throughout 
all its plants, and new methods are being employed con-
stantly to further improve safeguards • 
. When a new employee enters Kodak, he attends a 
safety lecture. This talk is given in conjunction with a 
half-hour movie on safety. Both lecture and movie consider 
1. ''Moody's Industrials 11 , Moody's Manual of Investments, 
Moody's Investors Service, New York, 1949, page 2624. 
2. Letter from .Jean Ennis, Public Relations Department, 
Eastman Kodak Company, 343 State Street, Rochester 4, 
New York, November 4, 1949. 
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the safety problems the worker may encounter, and the methods 
to be used in handling them. In addition, the Employees' 
Safety Manual is issued to each new employee, and he is 
instructed to read the material thoroughly. 
Each plant has its own Safety Department staf fed 
with a Sa£ety Director, assista nts, and clerical workers. 
Once a month, the Safety Directors of all Kodak plants 
meet to discuss the safety p roblems of the preceding month. 
This permits the Directors to excha nge ideas and dete.:r:min e 
the best possible methods of' avoiding accidents. The Kodak 
Safety Directors also participate in monthly, join t meetings 
with the safety personnel of other Rochester, New York, in-
dustries. Each month, as a result of these meetings, an 
accident surrmary is compiled so that a compl ete record of 
accidents for the period is maintained. This rec ord is 
analyzed in orner to devise means for preventing similar 
occurrences . 
Standard Safe Practice bulletins and National 
Safety Council posters are issued to all plants. These 
bulletins are revised and supplemented to keep them u p to 
date. A special Safety ~ Book is printed for t h e 
employees of the Engineering and Maintenance Departments. 
B. Kodak's Standard Safe Practice Bulletins 
Kodak's Standard Safe Practice bulletins are 
designed to provide accurate, authoritative information 
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regarding the company's safety policies.1 These pamphlets 
are issued to supervisory and administrative personnel in 
order to keep them informed of current safe practices. The 
complete list of the standards now used in Kodak plants is: 
1. :Emergency Pro.cedure 
2. Injuries--What to Do in Case of Emergency 
3. Personal Protective Devices 
4. EYe Protection 
5. Lens Shades for EYe Protection 
6. Defective Vision 
7. Skin Protection 
8. Skin Cr.eams 
9. Fire Protection 
10. Non- Sparking Metals and Tools 
11. Mercury 
12. Mercury Hazard of Fluorescent Lights 
13. Personnel 
14. Employment Conditions for Women 
15. Materials Handling 
16. Glass Carboys 
17. Compressed Gas Cylinders 
18. Flammable Liquids 
19. Sa£ety Training 
20. SUggested Foreman Five Minute Talks for 
Employees .. 
21. Machine Guarding 
22. Machine Operating Practices 
23. Knife Change Procedure for Square CUtters 
24. Hazardous Materials 
25. Disposal of Obsolete or Haz~rdous Chemicals 
26. Ladders--Construction--Uses 
Other standard bulletins that are to be compiled 
in the future include: 
1. Safety Department Procedures and Organization 
2. Rand Protection 
3. Foot Protection 
1. "Forward", Kodak Standard ~ ]2ractices, Eastman Kodak 
Company, 343 State Street, Rochester 4, New York. 
2. Ibid, Index. 
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4. Respiratory Protection 
5. Static Electricity 
6. ·Skids and Palletts 
7. Load Lifting Devices 
8. Nitrocellulos e 
These standards are thorough, and when necessary 
they are fully illustrated. 
Several suggested talks (see 20 above) for fore-
men are noted because they can be of v a lue in any safety 
program . They suggest treatment of safety from the workers' 
point of view , which is an all-import a nt consideration. 
Included in the list of prospective talks are : 
1. The Relation of Near Accidents to Injury 
2. Unsafe Acts of Persons 
3. Lack of Knowledge 
4. Physical Fitness 
5. Management Controls 
C. The Safety Rule Book 
The Safety Rule Book1 covers safety rules, based 
on standards, that employees of the Kodak Engineering and 
Maintenance Departments are expected to know and use. The 
following information in this section is based on the book-
let and indicates its thoroughness. It is fully illustrated 
with photographs. 
1. Introduction 
Personal injury to an employee of an industri a l 
company represents a loss to both the employee and the 
1. "Safety Rule Book", Engineering and Maintenance Depart-
ments, Eastman Kodak Company, 343 State Street, 
Rochester 4, New York. 
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employer. Kodak provides safe tools, safe equipment, and 
mechanical safeguards in order to avoid personal injuries, 
but prevention of accidents can be secured only through 
the cooperation of employees. They are requested to c all 
on the Safety Department in any matter involving safety. 
The company expects workers to conform to the safety rules, 
and to avoid unsafe acts in an attempt to save time or 
material. successful workmen are those who are proficient 
in the three essentials of satisfactory work~-quality, 
quantity, and safety. 
The introduction also includes a discussion of 
the basic duties and responsibilities of the Kodak Safety, 
Fire , s.nd Medical Dep<?-rtments. 
2. Fire 
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The prevention of fire is extremely important, 
a nd the possibility of fire must be considered in planning 
any job. Workers must be fire-conscious at all times. 
Many materials present fire hazards, and employees 
should be familiar with these hazards. Since matches present 
a special danger, match rules are strictly enforced. The 
Underwriters . approved safety match, sold a.t the gat ehou ses, 
is the only match which is allowed in the plant areas • 
.Any kind of flame or spa rk presents a safety 
problem. Whenever an open flame is to be used, a flame 
permit must be authorized by the Safety Department and the 
superintendent of the department in which the work is to be 
done. There are also special controls for welding a nd 
cutting operations. 
In any building, familiarity with the location of 
fire a larm boxes is necessary. The boxes inside the build-
ings are known as auxiliary boxes, and each is connected 
to a master box outside. In case of fire, the nearest 
auxili a ry a larm is to be turned in, and then the person 
turning in the a larm is instructed to wait at the master 
box linked with the auxiliary. There should be no fire 
fighting by persons unless trained and instructed to do so. 
There is also a discussion of the use of fire 
extinguishers. Those types considered are the carbon 
dioxide, water pump, soda-acid, and foam extinguisher s . 
3. Mechani ·c a l Hazards 
Mecha nical accidents, which result from the hand-
ling of material, slips or falls, and the use of ha nd and 
machine tools, represent the need for care. Because of the 
nature of these accidents, ideal working conditions cannot 
always be provided. Safety in these cases is dependent on 
the individua l workman. 
Hand tools and machine tools must be kept in 
good condition. Hand a nd power hoisting equipment must 
be used with c aution. Extreme c a re must be exercised in 
the use of scaffolds a nd ladders. 
For ordinary work around machines, shafting, or 
any moving equipment, safe clothing shou ld be worn. This 
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means t _hat nothing should be worn which will catch on some 
moving p a rt. Goggles should be worn wherever there is 
danger of p a rticles flying, a nd under cert a in other condi-
tions, listed i n the booklet. Safety shoes, belts, and 
special clothing are also provided for certain types of 
work. 
4. Acids a nd Caustics 
Acids and caustics are dangerous materials when 
handled carelessly. They burn the skin rapidly. Further-
more, t>oth of these "types oi materials will heat and perhaps 
start fires when in contact with certain other substances. 
Strong acids, such as sulfuric, nitric, hydro-
chloric, and mixen acids, require careful handling to 
prevent burns or poisoning. It is necessary to be familiar 
with these materials and to wear special protective equip-
ment when working near them. Water should be used to wash 
parts free of acid before any work is done. However, care 
mus~ oe used ~o see that water does not enter steel tanks 
or drums containing acid. 
Caustics are the chemical opposite of acids. 
They also burn the skin and the precau tions f or b c.mdling 
are much the same as for strong acids. Oaustic sana, o r 
sod.iu.m hydroxide, comes as a solid material, in sticks or 
flakes, or mixed with water in concentrated solutions. 
In use it is mixed with water. This is a hazardous 
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operation because heat is generated and liquid or solid 
caustic may be splashed onto the face or hands. Caustic 
soda also will decompose nitrate film and cause a fire. 
Caustic potash, or potassium hydroxide, presents hazards 
similar to those of c austic soda. Lime, or calcium 
hydroxide, is less active than the others mentioned, 
but still must be handled with care. 
In general, all work near acids and caustics 
requires special clothing and speci c:J.l precautions to 
prevent splashing or le~age. If there is any question, 
the Safety Department should be consulted for advice. 
5. Toxic Materials 
Many chemicals in industry are more or less 
poisonous. Treat every material as poi,sonous and handle 
with care, until informed of the characteristics and safe 
handling techniques necessary. All materials may be 
handled with safety if the safety measures derived from 
experience a re applied. 
All solvents present a fire hazard, and are more 
or less toxic. Some, such as kerosene, present relatively 
little toxic hazard, and may be handled safely under or-
dinary conditions. Others, such as benzol, a.re highly 
toxic, and must be handled with great care. 
Alcohol, a.cetone, and amyl acetate are mildly 
toxic solvents, although the higher alcohols are more 
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toxic than the simpler ones. In any case, these materials 
are dang erous if present in quantity. They cause choking 
a nd smarting of the eyes. Gas masks of the all-service 
a nd organic c anister type are suitable under such conditions. 
Chlorina ted hydrocarbons, such as carbon tetra-
chloride a nd chloroform, cont a in chlorine and a re qu ite 
toxic. When working with these substances, ample ventila-
tion is needed. If these materials can be smelled 
appreciably, all-service or a ir gas ma sks should be used. 
Other similar solvents are those which contain bromine, 
fluorine, or iodine. 
Another group of materials is represented by 
chloracetone which irritates the eyes. The a ll-service 
or ai r masks. should be used when handling these substances. 
Aniline and phenol are toxic materials tha t can 
be absorbed through the skin. When spilled on the skin, 
it must be washed off Dnffiediately and any clothing wet 
with these materials must be removed. 
Benzene, toluene, and xylene are commercia"lly 
c a lled benzol, toluol, and xylol. All are toxic, but 
xylene presents little difficulty becaus e it does not 
vaporize a t ordina ry temperatures. Benzene is both toxic 
and volatile, and it bas a cumula tive effect over a lo n g 
period of time. This materi a l, used largely in rubber 
cement, must be ha ndled only with adequ a te ventilation or 
by use of an a ir mask. 
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Paint fumes result from spraying paint either 
indoors or outdoors. The air-respirator should be used 
when doing this work. 
fusts from many chemicals a re toxic. Dust from 
tile cut. t ing, for instance, should be avoided because tiny 
particles of silica remain suspended in the a.ir. Wet 
cutting reduces the haza rd somewha t but will not eliminate 
all of the fine p a rticles. For all dusty work, the dust 
resp ira tor is to be used unless ventilation has been 
provided to remove the particles. 
6. Chemicals 
Hydro g en sulfide is a poisonous gas and is given 
of1" in certain processes. It may be found in the ground 
where film developing buildings were formerly located. It 
smells like spoiled eggs; but after exposure to the gas 
for a while, it no longer can be detected by smell. The 
Safety Depa rtment. .i:1a s a hydro g en sulfide detector available 
at all times. These odors should be watched for when 
digging, and in other operations. If hydrogen sulfide 
fumes are suspected, the Safety Depa rtment is to be notified 
immediately. The all-service or fresh a ir mask may be used 
when this gas is encountered. 
eydrogen cyc:mide, or p russic a cid, is a lso a 
very poisonous gas. It has a f a int odor of almonds. It 
is uncommon, but may be present in chemica l buildings. 
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Regardless, chemists will usually be able to warn of its 
presence. Because of the faint smell, the fresh-air mask 
is the only type that is suitable for protection against 
hydrogen cyanide gas. 
Certain dyes and a few other materials will cause 
dermatitis (injury to the akin). Care must be used when 
working with these materials. The Medical Department should 
be consulted on the necessary safety practices. If itching, 
redness, or sores develop, the Medical Department should be 
informed immediately. Certain individuals are sensitive 
(allergic) to materials which do not affect other persons. 
Lead compounds are poisonous. Cleanliness is 
important in counteracting these substances. Rands should 
be kept clean to avoid the possibility of getting lead 
compounds on food. 
Zinc fumes cause a condition known ae zinc chills. 
While the drinking of milk has been a customary practice 
with men exposed to zinc fumes, and is of some value, the 
best prevention is ample ventilation. 
7. Electrical Equipment 
There are two important hazards in connection 
with electrical equipment that must be remembered. 
First, there is the fire hazard. Any fault in 
electrical equipment will create a flash that is capable 
of igniting solvent vapors. Second, much electrical equip-
ment, in normal operation, produces flashes and arcs which 
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must be carefully guarded against. Only qualified electri-
cians are per.mitted to work on electric circuits or fuses 
unless special permission has been granted. 
D. I!!!!. :Employees_• Safety _:Manual 
Kodak' e :Employees' Safety _::Manual is comparable to 
the safety booklet of Dow Chemical, explained in some detail 
earlier. HOwever, the Kodak booklet is longer, and is more 
fully illustrated with photographs. 
E. Results ~Kodak's Safety Fracticee 
Kodak manag~ent does not keep accident frequency 
and severity rates on band for immediate distribution, and 
unfortunately they were unable to compile these statistics 
in time for this study. HOwever, the favorable results of 
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Kodak's safety practices are indicated by the awards received 
by company unite during the twenty-fourth Annual Statewide 
Accident Prevention Campaign, sponsored by the Associated 
Industries of New York State.1 The program covered a period 
of thirteen weeks, terminating on December 25, 1948. 
Kodak unite received the first and third place 
awards. The Grand Award went to the company's Finished 
Film and SUndri ee Dei>artment. It had 1, ?03, 165 man-h..ours 
without an accident. This was the highest accident-free 
1. "Top Safety Award Won by Eastman Kodak Unit", Public 
Information Bulletin, Public Relatione Department, 
Eastman Kodak Company 343 State Street, Rochester 4, 
New York, February 17, 1949. 
record of any of the 893 competing firms. The Cine 
Processing Department placed third with 1,050,430 accident-
free man-hours. In all, Kodak units won thirteen awards, 
and seven others received honorable mention. 
This is not the first time that Kodak has been 
so honored. Kodak's Hawk-Eye plant won the Grand Award 
in 1947, and received a special citation in the 1948 
campaign. Kodak hae participated in all of the annual 
campaigns, and through the years has received a "grat-
ifying number of awards".l 
llanagement has this to say about the value of 
their safety practices: 
The planning and instruction time which have 
gone, and are going now, into our safety program 
have contributed tmmeasurably to the well-being 
of Kodak employees2and to the smooth functioning of our operations. 
1. Letter from ~ean Ennis, PUblic Relations Department, 
Eastman Kodak Company, 343 State Street, Rochester 4, 
New York, April 12, 1950. 
2. Ibid. 
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Chapter V 
B. F. Goodrich Chemical Company 
The B. F. Goodrich Company is one of the four 
leading domestic producers of tires and other rubber prod-
ucts. In all, the company manufactures a diversified line 
of over 32,000 items. 
In April 1945, the B. F. Goodrich Company set up 
a new division, the B. F. Goodrich Chemical Company, to 
conduct ita production of chemicals, plastics and synthetic 
rubber. 
Goodrich Chemical manufactures Koroeeal. This is 
a rubber-like plastic which is highly resistant to oils, 
acids, and sunlight. This company also produces a group of 
polyvinyl resina for sale as raw materials. Many of these 
products are comparable to Koroseal. Other resina are 
manufactured under the t~ade name, Geon, and are suitable 
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for many uses. They have high resistance to heat and light, 
unusual toughness, and are completely inert when in contact 
with most chemicals. Goodrich Chemical also produces many 
chemicals for its own use, and for the use of other industries. 1 
A. ~ Geon Plant _ Safety Frogram2 
The safety program at the Geon plant is comparable 
1. "Moody's Industrials", Moody's Manual _Q!_Investments, 
Moody's Investors Service, New York, 1949, page 2086. 
2. Two letters from W. L. Cato, Safety Engineer, Geon Plant, 
B. F. Goodrich Chemical Company, Louisville, Kentucky, 
November 14, 1949 and April 7, 1950. 
to that used at all Goodrich Chemical Company plants. The 
Safety Department in the Geon plant operates as a staff 
department. The Chief Safety Engineer reports directly to 
the Manager of Safety and Training who ie responsible for 
safety and training in all company plarits. 
The duties and responsibilities for the Safety 
Department are as follows: 
1. Equipment safe guards 
2. Safe equipment, tools and supplies 
3. First aid training 
4. Safety policy proposals 
5. Safe work procedures 
6. Training coordination 
?. Safety training 
8. Accident investigations 
9. Housekeeping and waste control 
10. Safety promotion 
11. Medical Department 
12. Workmen's Compensation 
13. OUtside safety contacts 
14. Safe plant design and layout--direct coopera-
tion 
15. Safe j ob operations--direct cooperation 
16. Fire prevention--direct cooperation 
1?. Labor relations meetings--direct cooperation 
18. Fire brigade training--direct cooperation 
19. Induction training hourly--direct cooperation 
20. :Elnployee welfare activities--direct coopera-
tion 
21. Foremanship training-joint direct charge 
22. Fire investigations--joint direct charge1 
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To achieve some of these aims, the Geon plant 
management maint ains written controls on accidents, welding, 
and many other manufacturing operations. Regularly scheduled 
1. Letter from W. L. Cato, Safety Engineer, Geon Plant, 
B. F. Goodrich Chemical Company, Louisville, Kentucky, 
November 14, 1949. 
departmental safety meetings are held for the employees. 
Safe ·practice bulletins, a check list for plant house-
keeping, and a E!!£ Training Manual are also available 
for use in the maintenance of safety. 
B. ~ Practice _ Bulletins _Q.!_fu Geon Plant 
Geon's safe practice bulletins are used in con-
junction with much of the plant production. They are issued 
to responsible parties when necessary. A list of some of 
these bulletins follows: 
1. OUtline for Instructions in the Use of Gas 
Masks 
2. Poisoning, SYmptoms, and Treatment--
Acrylonitrile 
3. Procedure for Entering Vessels or Tank Cars 
Having Contained Acr.ylonitrile Products 
4. Use and Care of Rope and Chain 
5. Handling Lead Compounds 
c. Check List -~ _Good Housekeeping 
The Geon plant stresses good housekeeping in its 
safety program. The check list (see Figure 5) is used in 
the plant, and is applicable to chemical plant housekeeping 
everywhere. 
D. Controle1 
1. Accident Control 
An injured worker is given a dispensary pass from 
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hie immediate supervisor. This pass is made out in duplicate. 
1. Letter from W. L. Cato, Safety Engineer, Geon Plant, 
B. F. Goodrich Chemical Company, Louisville, Kentucky, 
November 14, 1949. 
Geon Plant, B. F. Goodrich Chemical Company 
Check List ~ ~ Bbusekeeping 
1. Walls and Ceilings 
a. Clear of unused appendages, such as empty hangers 
of all types, piping, conduit, electric wires or 
cables, clamps or cleats, bolts, screws, nails, 
string or cord, rope, ta.pe, baling wire, rags, 
shelving, signs, equipment (electrical or mech-
anical) or any other articles not essential to 
the operation of the department? 
b. Lighting fixtures in a clean and in proper oper-
ating condition? 
c. Window panes dirty, cracked, or broken? 
2. Floors 
a. Clear of loose bolts, blocks, pipes, etc.? No 
temporary or discontinued containers, such as cans, 
buckets, boxes, etc.? (Shelving, racks or cup-
boards should be provided for production equipment). 
b. Oil, waste material, paint, dirt and other accum-
ulations cleaned daily? (Production dirt is to be 
cleaned during and at the end of each shift.) 
c. Locations assigned for storage outlined with painted 
limit lines? Clearance of 3 feet between stored 
materials and walls? 
3. Lockers 
Tope of lockers, cupboards, cabinets, window ledged, 
machines, radiators, switch boxes, stretcher boxes, 
fire blanket containers, etc., not to be used as 
shelves for storage. 
4. CUpboards 
Cupboards or lockers provided for brooms, brushes, 
buckets, shovels, mops and equipment of that nature 
which is kept in that department? 
5. · Containers 
Uniform containers (preferably closed) provided and 
identified for scrap, waste, rubbish_, rags, etc.? 
6. Desks, Files, etc. 
Interiors of drawers, lockers, desks, file cabinets, 
etc., neat and orderly? 
7. Fire Doors--Windows, etc. 
Fire doors, extinguishers, hose, stretcher boxes, fire 
blankets, bulletin boards, exits, windows, radiators, 
heating coils, etc., unobstructed? 
8. Storing_Behind Piping 
Tools, miscellaneous placards, records or other aticles 
attached to, stored, filed in back of, or on top of 
pipes, conduit or switch boxes? 
Figure 5 
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9. 
10. 
11. 
12. 
13. 
- 2-
Machines--Equipment 
Machines and equipment clean? No obsolete or discon-
tinued machines or equipment on the floor unless a 
removal order has been issued? (All equipment to be 
repaired in shops is not to be stored on floor unless · 
work is in progress.) 
Storage 
a. Machines, equipment and storage kept in alignmi:mt; 
like articles or shape in same group? Storage 
should be started at the aisle and worked back to 
the wall. This makes for neater appearance as the 
ragged edge is on the inside. 
b. Incoming and outgoing equipment for shop repairs 
stored on platforms or aprons provided for the 
purpose? 
Po stings 
a. Specifications, orders, notices, etc., on depart-
mental bulletin boards and not posted promiscuously 
around the department on pillars, posts or walls? 
b. No obsolete postings? 
Departmental Office ~ecifications 
a. Desks, cabinets~- ilea and cupboards kept orderly 
at all times? At the end of the day all desk tope 
should be cleared of files, ash trays, etc., and 
the desks, chairs and telephone properly aligned. 
b. No storage, or filing under, in back of, or on top 
of desks, cupboards, radiators, heating coils, 
window ledges, etc.? . 
c. Specifications, decimal equivalents, charts, prints, 
etc., posted on walls? If specifications, etc., 
are necessary frames should be provided. 
Plant Yard 
a. Free-from trash, rubbish, and dumps? 
b. Tracks, walks and roadways free from obstacles, 
rubbish and growths of weeds and coarse grass? 
c. OUtsides of buildings in need of repair or painting? 
d. Equipment delivered to the field and not _erected or 
installed stored in an orderly fashion? 
Figure 5 (contiRued) 
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Both copies are sent to the dispensary with the injured 
employee. 
All accidents are investigated by the immediate 
supervisor and the Safety Department. Accidents are class-
ified by types. The supervisor also prepares a complete 
report of hie investigation. The purpose of this report 
is to furnish information which may help to prevent sim-
ilar injuries. The supervisor is asked to determine the 
unplanned or unforseen occurrence, and the cause. The 
report is made out in triplicate and in three colors. The 
original, a white copy, is sent through the Department 
Manager to the Safety -Department. The General Foreman 
retains the yellow copy for his records and the Department 
Manager files the green copy. 
2. Welding Control 
Permits to weld, burn, or do hot work are used 
to control the inherent hazards of this type of work. 
These permits which are issued by the General Foreman, 
are made out in triplicate, and must be signed by both 
the Safety Engineer and General Foreman. The white permit 
is the welder's copy. A pink copy is sent to the Safety 
Department for filing. The green slip goes to the Pro-
duction or Engineering Department. 
3. Other Operational Controls 
Other operations are controlled through the use 
of written forms which are issued to the workmen by the 
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General Foreman before entering a hazardous operation. After 
the operator reads the material, the General Foreman and the 
Safety Engineer sign it and the operator is sent to do the 
work. One operation which is controlled in this manner is 
polymerizer cleaning. 
E. The~ Training:U:anual _Q.t:, ~-~-Plant1 
1. PUrpose 
The purpose of the manual is to present the estab-
lished principles of safe practices, relative to fire 
protection. This information is made available to the 
Geon plant employees. 
2. Policy gL ~ Company 
Kanagament has provided practical means for a 
fire-safe plant, and considers this protection for employees 
very important. Management has delegated the responsibility 
for fire protection and fire training to the Plant Protec-
tion Department, the Technical Shift Foreman, and other 
supervisory and staff personnel. 
3. Responsibilities 
The Plant Protection Department is responsible 
for the inspection, allocation, and maintenance of fire 
equipment throughout the plant area. 2 It is the 
1. "Fire Training Manual", Geon Plant, B. F. Goodrich 
Chemical Company, Louisville, Kentucky. 
2. Ibid, page 1. 
responsibility of the Area SUpervisor to see that the fire 
equipment is in working order. It is the responsibility 
of the foreman to train the men under his supervision in 
the fundamentals of fire prevention and fire extinguishment. 
4. Volunteer ~Brigade 
In the event of fire, volunteer firemen assemble 
at the nearest hose house. The firemen are trained in 
fire fighting, and are familiar with the hose layouts. 
The Technical Shift Foreman is in charge of fire fighting 
operations. 
5. Defini tiona 
Lmportant terms in fire prevention and protection 
are technically defined. Those covered are flash point, 
ignition temperature, fl~able limits, explosive range, 
and propagation of flame. 
6. Classification of Fires 
Class "A" fires are those which are most readily 
extinguished by water no matter how the water is applied. 
These fires are created by combustible materials, such as 
wood, paper, and textiles. 
Class "B" fires are caused by flammable organic 
liquids. Flammable materials included in tht s group are 
gasoline, kerosene, and petroleum. Fires of this tyPe 
can be extinguished by cooling with a w~ter spray, smoth-
ering, or by removing fuel. 
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Fires in insulation of motors, generators, trans-
formers, switchboard, and electrical wiring, are considered 
Class "C" fires. 
7. Combustion and Causes 2t Fires 
Fires result if the following factors are present: 
a flammable substance, oxygen, and the ignition temperature 
of the flammable material. The majority of industrial fires 
are created by open flames and high temperatures, friction, 
electricity, and chemical reactions. 
8. T;ypes Q! Fire Extinguishers 
Various types of fire extinguishers, and their 
uses, are explained. The extinguishers considered are the 
pump type water can, soda-acid, non-freeze, pump type 
carbon tetrachloride, carbon dioxide, dry powder type, and 
wheel type units. 
9. E,lli Alarm m9, fiU Water SUpply Systems 
The plant is protected by a Gamewell fire alarm 
system. The central switchboard is located in the Plant 
Protection Department, and individual fire boxes are 
located throughout the plant. 
The fire water system is made up of an independent 
supply of water furnishing eydrants and sprinklers through-
out the plant. 
10. Automatic _Snrinkler §ystem 
The automatic sprinkler system is the most 
important fire protection device. It is a device that 
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automatically distributes water on a fire in sufficient 
quantities to extinguish it. In cases where the fire is 
so located that it cannot be directly reached by the spray 
of water, there is sufficient cooling to keep the fire 
from spreading. The Plant Protection Department is respon-
sible for the inspection and maintenance of the sprinkler 
system. 
F. Results 2.f Goodrich Chemical's Safety Practices1 
Originally, there was no coordinated safety 
progr~ for the individual plants of Goodrich Chemical. 
Most of the safety practices were established by the parent 
company. However, in the latter part of 1946, a Manager 
of Safety and Training for all Goodrich Chemical plants 
was appointed to coordinate safety and training activities 
throughout the company. Since that time, safety practices 
have constantly improved. From the data in Table 2, it 
will be readily seen that ~eeults have been favorable. 
In 1946, the company safety record was comparatively poor. 
The next two years resulted in marked improvement. Then 
in 1949, the frequency rate reached its lowest point, and 
should be well under the chemical and all industry rates 
when the National Safety Council figures are released. 
1. Letter from W. L. Cato, Safety Engineer, Geon Plant, 
B. F. Goodrich Chemical Company, Louisville, Kentucky, 
April ? , 1950. 
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Table 2 
Accident Frequency ~ Severi tyH Rates--
Goodrich Chemical Company, Chemical Industry and All Industry 
1946--1949 
FREQUENCY RATES 
Year Goodrich Chemical Plants Goodrich Chern.. All 
Plant Niagara Louisville Port Chemical Ind. Ind. 
No. 3 Falls Geon Neches Company 
1946 54.61 30.86 12.72 .91 10.01 14.16 
1947 13.35 28.94 5.11 0 ..,._ 8.86 13.26 
1948 12.28 27.27 2.72 0 4.42 7.51 11.49 
1949 1.81 13.57 2.20 4.17 3.80 
--
SEVERITY RATES 
Year Goodrich Chemical Plants Goodrich Chern.. All 
Plant Niagara Louisville Port Chemical Ind. Ind. 
No. 3 Falls Geon Neches Company 
1946 1.199 2.052 .074 .137 .86 1.28 
1947 .194 .057 .143 0 .92 1.23 
1948 6.410 1.690 .036 0 1.288 .90 1.12 
1949 .005 .027 .040 .532 .182 
Source: B. F. Goodrich Chemical Company statistics, letter from 
w. L. Cato, Safety Engineer, Geon Plant, Goodrich 
Chemical Company, Louisville, Kentucky, April 7, 1950. 
Other statistics are National Safety Council figures. 
The 1949 severity rate should also be much better than the 
chemical and all industry averages. 
Further figures indicate that the company fre-
quency rate in 1949 was 14.02 percent better than in 1948, 
and the severity rate was 85.86 percent better than that 
of the previous year. 
To date, the best individual record compiled by 
a Goodrich Chemical unit is that of the Port Neches plant. 
This plant worked over 2,000,000 man~hours without a lost-
time accident. The record ended in August 1949, when a 
worker was struck in the eye by a sliver of flying steel. 
It may also be noted from Table 2 that the Louisville 
Geon plant, considered in some detail earlier, has been 
well under the chemical and all industry frequency and 
severity averages from 1947 through 1949. 
It may be interesting to mention that despite 
the fine record of the past few years, the safety organ-
ization of Goodrich Chemical is continually striving to 
better their safety practices. For instance, early in 
1950, the Manager of Safety and Training inaugurated an 
inter"plant safety contest to further promote safety~ 
consciousness. 
The opinion of management regarding their safety 
practices are indicated from the following: 
From the frequency rates it is apparent that 
increased safety activities and a planned 
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program do much to reduce your insurance rates, 
compensation costs, medical expenses, etc. In 
this way the program is not only justified from 
a humanitarian1 standpoint but also from a purely financial one. 
1. Letter from w. L. Cato, Safety Engineer, Geon Plant, 
B. F. Goodrich Chemical Company, Louisville, Kentucky, 
April 7, 1950. 
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Chapter VI 
E. I. du Pont de Nemours and Company, Inc. 
Soon after World War I, Du Pont acquired a large 
block of General Motors stock, and started an intensi~e 
program of diversification. At present, Du Pont owns 
approximately 22 percent of the common stock of General 
Motors, and is still a highly diversified enterprise. 
The company is the leading domestic producer of 
commercial explosives, smokeless powder, dyes and cello-
phane. In addition, it is one of the leading manufacturers 
of rayon, alcohol, ~onia, plastics, acids, heavy chemicals, 
paints, lacquers, varnishes, pigments, zinc and zinc chem-
1 icals. 
A. ~ IU ~ Safety Program 
Du Pont conducts extensive research activities 
in many specialized fields of safety. The company prepares 
much safety material for use in its manufacture, and util-
izes available information from other sources. The over-
all safety program is so vast that only a few safety 
practices of particular interest will be considered. 
B. Foremen and .. Safety 
1. Importance of Foremen !_!! Safety 
It is the foreman's responsibility to see that 
the workers do their jobs satisfactorily; and to do jobs 
1. "Moody's Industrials", Moody's Manual .Q.f. _Investments, 
Moody's Investors Service, New York, 1949, page 2518. 
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satisfactorily, they must be dorie safely. .Therefore, it is 
the foreman's responsibility to show the workers how to do 
their work in a safe manner. This situation makes foremen 
extremely important in the maintenance of safety in an 
organization. As will be indicated, Du Pont recognizes 
this fact. 
2. The Fundamentals .Q! Safety fQ£ Foremen 
One qualified safety engineer at Du Pont lists 
the following safety fundamentals for all foremen: 
1. Thorough and immediate orientation of the 
employee 
2. Right job for worker on basis of his ex-
perience, physical characteristics, and 
mental qualifications 
3. S,ystematic repetition for employees of nec-
essary safety precautions . 
4. Building up an esprit de corps in the em-
ployees through the use of psychological 
incentives, such as competition, pride, 
duty, honor, and gang morale 
5. Maintainance of a thorough follow-up program 
6• Striving for 100 percent worker participation 
in the safety program 
?. Production of safety in a thoroughly planned 
manner 
8. Fitting needs on the basis of job analysisl 
Other safety reminders for t·oremen follow: 
1. A real foreman teaches the workers, and 
safety instruction is necessary fo-r every task. 
2. If the worker has not learned safety, the 
foreman has not taught it. 
3. Every job can be analyzed, and an analyzed 
job reveals the necessary safety measures. 
1. "If I Were a Foreman. Vest Pocket Safety How", a 
bulletin, E. I. du Pont de Nemours and Company, Inc., 
100? Market Street, Wilmington 98, Delaware. 
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4. In summary, employees must be taught safety; jobs must be1 analyzed; and sa.feguards must be provided. 
3. Foremen Safety Meetings !1.1!1 Employees 
Du Pont foremen hold regularly scheduled safety 
meetings with the workers in their departments. These 
meetings are often r~ghlighted by prepared five-minute 
talks that are delivered by the foremen. Du Pont keeps 
these safety talks on file for intermittent use in their 
many departments. To indicate the type of information 
covered, one of these talks is reproduced. 
~ Hazard ~ Falls ~ Construction ~ 
Five Minute Talk by Gang Foreman 
The time has come around again for one of our 
regular safety meetings. We have talked about a number of 
important things in the past. The subject for today is 
possibly of the greatest importance from the standpoint of 
high possib~lity of injury, as well as high severity of 
injury. 
Today we will consider the hazard of falls. 
Falling ~ on a construction job can take any number of 
forms from any number of causes .and produce many degrees 
of injury. All of us at some time or other have experienced 
or heard of, or even witnessed every type of fall from 
simple tripping on small obstructions on the ground, to 
falls from great heights on steel erection or other high 
work. 
In the first place, we should consider two very 
important elements in any picture where falls are a possi-
bility. These two elements are First ~ environment--
ib& n~ ~' working_ spot, platform, floor, or point of 
1. "Safety Task Assignment--For Foremen and SUpervi sore", 
Engineering Department, Construction Division, E. I. du 
Pont de Nemours and Company, Inc., 1007 Market Street, 
Wilmington 98, Delaware, 1948. 
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·activity. These places, one or many, will be less con-
tributing to falls if they are kept cleaned up and orderly 
at all times. Secondly, we have the human_ element~·lli !!ll!!! 
himself. He must feel well, he must be able to see, he 
must be alert, and he must keep his mind on what he is doing. 
He must know hie physical limitations as to dizzy spells, 
strength, ability to buck winds in high places, he must be 
sure-footed, his clothing should be right for the task he 
is going to do. 
Good safety shoes, tied-up pants legs, and good 
unimpaired hand holds for materials or on handrails, guards, 
or protective devices should at all times be observed and 
maintained. 
Falls on the ground can be averted by a clean 
and orderly place over which to walk. Materials, tools, 
and work in place need to be properly located or brightly 
marked if placement cannot always be made ideal for the 
safest conditione. Falls from high places, aside from 
what we have already stated, can be prevented by the proper 
and timel~ use of adequate staging, scaffolds, guard rails, 
life lines, safety belts, ramps, and treadways. SUper-
vision should make sure that hazards are proportionately 
risked according to craft "Know-P~w". For example, steel 
erectors and bridgemen can be expected to tread high steel 
beams with or without protective devices more safely than 
carpenters or painters can, because it is part of the trade 
of bridgemen to take more risks which they know how to 
circumvent from their craft experience. We do not mean by 
this that bridgemen and riggers should not use safety de-
vices whenever possible, however. 
In terms of breaking a safety record, a. fall on 
one knee while getting out of a truck can cause a lost-
time accident affecting the safety record as badly as 
falling 25 feet from for.ms or steel. Remember, falls can 
happen on construction work from tripping over stakes on 
the ground, reinforcing rods, and miscellaneous materials 
in passageways. They can happen due to slippery conditions 
on inclined ramps, chicken walks, cantilevered loose planks, 
through high floors having unguarded equipment holes, muddy 
banks of earth, and many similar and many different condi-
tions. As a general, but practical, good caution, always 
remember this phrase: 
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JJoN'T 
F 
A 
L 
L 
WATCH •••••••••••••••••••• where you walk 
" •••••••••••••••••••·where you CII:mb 
" •••••••••••••••••••• where you carry materials 
" ••••••••••••••••••••where you tread or enter 
Most serious injuries are "committed" from falling. 
WATCH !QQg ~: 
c. Inspection ~ Control 
Iu Pont prepares control and inspection bulletins 
on various phases of their work. These bulletins are then 
distributed to responsible parties. One of these reports 
is the Control and Inspection Qf Ma.1 or Equipment, and is 
outlined below: 
1. Major equipment includes: 
a. All power driven equipment 
b. Any manual equipment that because 
of its size, nature of its work, 
or method of operation excludes it 
from the hand tool category 
2. Importance 
a. Thirty percent of construction 
accidents and 42 percent of days 
lost are caused by faulty major 
equipment, or faulty use of this 
equipment. 
3. Responsibilities 
a. A procurement representative of 
management is the first person re~ 
sponsible for equipment suitability, 
condition and worthiness. 
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b. A craft superintendent is responsible 
for regular inspection and repair of 
all equipment. 
c. Safety practices for operation of all 
equipment are the responsibility of 
the Safety Section. 
4. Control of equipment includes: 
a. Fire protection 
b. Service work 
c. Control of use of equipment on every 
task 
d. Identification of equipment by number 
and color codes 
e. Adequate available records 
5. A list of details for the safe use of major 
equipment is also included. 
D. Other Safety Practices 
1. Safety Standards 
D.1 Pont prepares many Safety Standards reports 
that are issued to responsible persons. Some of these are: 
1. Construction in Shops (Millwright, Sheet-Metal, 
Black-Smith, Carpenter, Pipe, Welding, Auto-
motive, Electrical, Paint) 
2. Reinforcing Steel Department 
3. Labor Department 
4. Transportation and Vehicles 
5. Electrical Craft 
6. Safety and Fire 
2. Safety Requirement Bulletins 
In addition to the prepared Safety Standards, 
D.1 Pont distributes many Safety_ Requirement bulletins that 
cover specific operational procedures. Among the bulletins 
included in this group are: 
1. Cement Finishing and Stripping 
2. :Millwrights 
3. Painters 
4. Riggers 
5. Explosive Tools 
6. Planni ng a Construction Job 
7. Safe Use of Tools and Equipment 
3. Employee Safety Booklet 
The company distributes to all employees a Hand-
::2Q.Q.k of ~ Practices and Infonnation for Employees. 
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E. Results of Du Pont's Safety Practices 
Resulto of the effective safety practices main-
tained by Du Pont a re best illustrated by the following 
safety records compiled in Du Pont plants. 
1. Martinsville Plant, Martinsville, Va., i n the 
Texti le Industry, 19,375,116 injury-free man-
hours 
2. Spruance Rayon Plant, Ri chmond, Va., in the 
Chemical Industry, 16,109,608 injury-free 
man-hours 
Chemical Industry Records 
1. Spruance Rayon Plant, Richmond., Va., in the 
Rayon Manufacturing Group and also in the 
entire chemi cal indust ry, 16,109,608 injury-
free man-hours 
2. Parlin Finishes Plant, Parlin, N. J., 
11,951,326 injury-free man-hours 
3. Parlin Photo Products Plant, Parlin, N. J., 
in the Photographic Fi~ Manufacturing Group , 
10,958,468 injury-free man hours 
4. Doyle Works, Leominster, Mass., in the Plastic 
Manufacturing Group, 10,952,879 injury-free 
man-hours 
5. Cleveland Works, Cleveland, Ohio, in the Acid 
Manufacturing Group, 5,135,536 injury-free 
man-hours 
6. DuPont, Belle, West Va., in the Industrial 1 Gases Group, 5,164,672 injury-free man-hours 
1 . "Accident Rates--Chemical Industry", National Safety 
Council, 20 North Wacker Drive, Chicago 6, Illinois, 
pages 12-... 13. 
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Chapter VII 
Monsanto Chemical Company 
The Monsanto Chemical Company manufactures a 
diversified line of chemical products, which are primarily 
industrial goods. Most of the major industries in the 
United States use Monsanto products. 
Monsanto manufactures heavy chemicals, i nter-
mediates, phosphorous and its various chemicals, medicinal 
and fine chemicals, plastics, plasticizers and solvents, 
rubber chemicals, tar acid chemicals, and herbicides. 1 
A. ~Monsanto Safety Program 
Monsanto has no specific company-wide safety 
program, but each plant has an individual program based on 
certain fundamentals, established by the safety engineers 
themselves at one of their annual conferences. The ma in 
office at st. Louie prepares safety material for use in 
all company plants, and acts as a reference source and 
advisor. Representatives of the St. Louis office also 
visit all company plants to evaluate the individual pro-
grams, to conduct plant inspections, and to assist the 
safety engineers in the promotion of safety. 2 
1. "Standard Corporation Descriptions", Standard and 
Poor's, 345 Hudson Street, New York 14, New York, 
L--0, April--May 1949, page 9241. 
2. Letter from George L. Gorbell, Safety Director, 
Monsanto C~emical Company, St. Louis 4, Missouri, 
April. 4, 1950. 
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To help promote safety through competition, Mon-
santo has divided its plants into two groups on a size basis. 
At the end of each year the plant which has the lowest 
accident frequency rate in its group is presented with a 
President's Trophy. Any plant which wins this award three 
times is given a trophy permanently. The president of the 
company presents these trophies to the winners with due 
ceremony. 1 
The main office prepares packaged safety programs 
for application in all Monsanto plants. It is as~ed that 
other companies can obtain the materials for these programs 
also, by contacting: 
The Monsanto Chemical Company 
Safety Section 
Industrial and FUblic Relations Department 
st. Louis, Missouri 
These campaigns are prepared on the basis of the need for 
safe practices, as revealed through the analysis of indus-
trial accident statistics. 
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The suggested procedures are outlined and ex-
plained, and specially prepared Monsanto posters and employee 
handouts for the specific programs are supplied. Other 
posters and handouts on the subjects usually can be obtained 
from the National Safety Council, insurance companies, and 
1. Letter from George L. Gorbell, Safety Director, Mon santo 
Chemical Company, St. Louis 4, Missouri, April 4, 1950. 
other safety-conscious associations. Sound films and slides 
are also available on many topics. 
The packaged safety campaigns now printed are: 
1. Special HOusekeeping Plan 
2. Face and Eye Protection Program 
3. Fire Protection Program 
4. Materials' Handling Safety Program 
5. Sprains and Strains Safety Program 
These programs, including the preliminary work and follow-
up, are designed to cover a period of eight weeks. The 
first three weeks are devoted primarily to the planning 
and preparatory activities. The active safety campaign 
lasts for four weeks. Then, there is a week of follow-up 
work. 
These systematic safety programs are flexible, 
economical, and active means for the promotion of safety. 
Since they are considered valuable safety aids, one of 
these campaigns will be considered in detail to indicate 
the nature of the material included. 
B. ~Monsanto Sprains and Strains Safety _Program1 
1. Forward 
National statistics reveal that one of every 
seven industrial injuries are caused by sprains, strains, 
or hernias. Since many of these accidents fail to be 
recorded, the ratio: is probably higher. Sprain and strain 
1. "Sprains and Strains Safety Program", Monsanto Chemical 
Company, St. Louis 4, Missouri. 
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injuries are a problem in many plants. Therefore, Monsanto 
has prepared a safety program to help prevent them. 
2. SUggested Agenda 
1. Third week before campaign 
a. Appointment of St ··e ering Co:mmi ttee 
by "Plant Manager 
b. Developing and planning program by 
the Steering Committee 
2. Second week before campaign 
a. Order materials from st. Louis 
Safety Section and other sources 
3. Week before campaign 
a. Campaign announcements 
b. Arrange for distribution of material 
for department meetings 
4. First week of campaign 
a. Department inspection and meeting 
b. Special poster and handout 
5. Second week of campaign 
a. Department inspection and meeting 
b. New poster and handout 
6. Third week of campaign 
a. Department inspection and meeting 
b. New poster and handout 
7. Fourth week of campaign 
a. Final inspection by a special com-
mittee 
b. Department meeting 
c. New poster and handout 
8. Week following campaign 
a. Announce results 
b. Special bulletins and presentations 
of awards 
3. Campaign Announcement 
Top management must indicate their interest and 
support of a safety campaign at the outset. It is also 
necessary to sell the plan to the supervisors before con-
tacting the employees, because the supervisors are most 
responsible for the success of any such program. As a 
result, a meeting of supervisors and foremen should be held 
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by the Plant Manager previous to the campaign announcement 
to the workers. A day or so after this meeting, the Plarit 
Manager should announce the campaign to the employees. 
This announcement may be made in different wa:ys. Methods 
that may be used satisfactorily for this purpose are; mass 
meetings, special bulletins, public-address statements, or 
special letters. Regardless of the media used, the follow-
ing items should be covered: 
1. Subject and period of campaign 
2. Relevant factual and statistical data on 
sprains and strains 
3. Brief description of the campaign 
4. Reasons for conducting the campaign 
4. Department _Inspections 
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The campaign includes three weekly department 
inspections by department personnel, and a final inspection 
during the fourth week by a group of individuals with 
special knowledge regarding sprain and strain accidents. 
Every inspection committee should be told that the purpose 
of the inspection is to discover and correct unsafe working 
conditions that may result in sprains and strains. 
The first three inspections should reveal most 
of the hazards, and corrective measures should be installed 
immediately. The last inspection should uncover any problems 
overlooked by less experienced personnel. 
Every inspector should know that strains are 
usually the result of over-exertion, or improper lifting, 
and that sprains are caused by sl i pping, falling, or 
t wisting. For a sprains and strains check list see Figure 6. 
5. Department :Meet ings-·-In General 
It is practically impossible to obtain complete 
employee participation in a safety campaign. Contes ts are 
probably the best means for obtaining employee cooperation. 
HOwever, if no contests are included in the program, workers 
may contribute as members of inspection committees, and by 
attending the department safety discussions. 
FiLms, safety graphs, and demonstrations may be 
shown to advantage at mass employee meetings, but weekly 
department meetings should be held to promote the poster 
and handout theme of the week. Department meetings are 
also valuable for discussing the results of inspections, 
and in relating the sprain and strain campaign directly 
to operations. 
6. Department Meeting-"Firet -~ 
The following points should be explained by the 
foreman at the first department meeting: 
1. Importance of sprains and strains to employees 
2. Worker cooperation in the program 
3. Statistics on sprains and strains 
4. PUrpose of the campaign 
5. Appointment and instruction -of an inspection 
committee 
6. Explanation of the poster and handout theme of 
the week, and distribution of handouts {see 
Figures 7 and 8) 
7. Department Meeting-- Second Week 
The theme of the second meeting is The Proper Way 
to Lift. In this meeting the following matters should be 
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Monsanto Chemical Compa~y 
Department Inspection Check-List 
Sprains and Strains 
Department ____________________________ ~Date __________________ _ 
Inspected By----------------------------------------~------­
Check "Yes or No" on each of the following items. Where 
additional comments are necessary, write on back of sheet. 
Roads ~ Walkways 
1. Clean, orderly, clear of debris? 
2. Well lighted at all times? 
3. Are uneven surfaces, open holes, broken 
pavement or other stumbling hazards in 
need of repair or correction? 
4. Are ste~s and stai~Nays in good repair? 
Hand ra1ls? Toe boards? 
5. Are floors in good condition? 
Work Areas 
1. Are work areas (floors) clear of tools, 
material or equipment? 
2. Is area well lighted? 
3. Is floor littered with scraps or other 
refuse? 
4. Are trash containers available? 
5. Are loading platforms, docks, ramps, etc. 
in good condition? 
6. Are floo.L- coverings badly worn or jagged? 
7. Are there poorly protected floor openings 
such as o_rains, trap door-s, etc.? 
Figure 6 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• ~To ••• 
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Unsafe (Worker) Practices 
1. Do workers leave tools, materials, eQuip-
ment or scraps on walks, in ai sleways or 
on floors of work areas? 
2. Do workers attempt to carry loads which 
block their vision? 
3. Are workers instructed to lift correctly? 
4. Are workers using correct positions when 
lifting? 
5. Do workers attempt to lift heavy loads 
without help? 
6. Do workers reach over objects to lift? 
? • Are shovels and other long handled toolfl 
used properly? 
e. Do workers jump on or off trucks or other 
vehicles before they stop rolling? 
Material F~ndling Eguipment 
1. Is equipment in good condition? 
2. Do wheels on hand trucks, dollies, etc . 
roll freely? 
3 . Is equipment adequate for handling of 
department work? 
4. Is equipment of proper type? 
Figure 6 (continued) 
?9 
Yes ••• No ••• 
Yes ••• :Ho ••• 
Yes ••• 1To ••• 
Yes ••• 1To ••• 
Yes ••• No ••• 
Yes ••• 1-ro ••• 
Yes ••• 1"!"o ••• 
Yes ••• No ••• 
Yes ••• No ••• 
Yes ••• Fo ••• 
Yes ••• 1To ••• 
Yes ••• No •• • 
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one out of seven strains are caused by insecure 
footing while lifting or carrying 
D DEPARTMENT OF INDUSI'RIAL AND PUBLIC RELATIONS D ·SAFETY SECTION· 
THINK 
think 
THINK 
NO JOB IS COMPLETE 
WITHOUT YOUR SAFETY 
PLANNED INTO IT! 
D 
DEPARTMENT OF INDUSTRIAL AND PUBLIC RELATIONS 
-SAFETY SECTION-
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Figure 8 
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I , 
I. WATCH YOUR STEP. 
* 2. BE SURE OF YOUR FOOTING 
* 
BEFORE LIFTING OR CARRYING. 
3. KEEP FLOORS CLEAN. 
4. CLEAN UP SLIPPERY 
PLACES. 
5. REPORT 
UNSAFE 
CONDITIONS. 
Figure 8 
considered: 
1. The proper way to lift--foreman demo nstrat ion 
2. Review of fiLm s , graphs, or demonstrations 
presented earl i er in the week 
3. Re su l t s .of the previous we ek'c i n sp ection 
4. Management 's corrective measures of discovered 
hazards 
5. Appointment a nd instruction of a new inspec-
tion committee 
6. Sprain and stra in accidents since the last 
.meeting 
7 . The new poster and handout (see Appendix D) 
8. Department Meeting--Third Week 
The subject of this meeting is the Handling of 
Materials with~ Right Equipment. Considerations that 
should be included are: 
1. Plsmt and department equipment--foreman 
demonstration 
2. Importance of keeping equipment clean 
3. Sprain or strain accidents of the previous 
week 
4. Corrective action taken 
5. New poster and handout theme (see Appendix D) 
9. Department Meeting--Fourth~ 
The last week's theme is Over-Lifting. Also, by 
now most department hazards should have been found and 
corrected, and employees should have a good understanding 
of sprains and strains. Po i nts to be covered at this last 
meeting are: 
1. Over-lifting with foreman demonstrations 
2. Improvement in department conditions 
3. SWmmarization of results 
4. Improvement in methods and employee practices 
in the elimination of sprain and strain 
hazards 
5. Encouragement of employees to report unsafe 
conditions 
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6. Employee suggestions and comments on the 
campaign 
7. The final poster and handout (see Appendix D) 
8. Thanking employees for their cooperation in 
the program 
10. Program Aids 
There is a variety of safety ma.terial ava.ilable 
on the prevention of sprains and strains, so that an inter-
esting campaign can be planned. Many of the aids (see 
Appendix D) can be used to advantage in mass meetings of 
company employees to supplement the departmental safety 
campaign explained above. 
C. Results _£! Monsanto 1 s Safety Practices1 
It will be noted from Table 3 that over the ten 
year period (1940--1949) Monsanto has steadily improved 
its accident frequency rate and, although fluctuating 
somewhat, its severity rate has improved also. These 
facts co~relate with the continual improvement of safety 
practices instituted in the company. 
Monsanto has continually had a better frequency 
rate than that of the entire chemical industry, a.nd since 
1945, their severity rate has been better. When compared 
with the all industry statistics, the company has been 
markedly better in both frequency and severity for the 
entire period covered. 
1. Letter from George L. Gorbell, Safety Director, Mon-
santo Chemical Company, st. Louis 4, Missouri, April 4, 
1950. 
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Table 3 
Accident Frequency ~ Severity Rates--
Monsanto Chemical Company, Chemical Industry and All Industry 
( 1940--1949) 
-
Fregu ency Rate Severi t;y: Rate 
Year Monsanto Chemical All Monsanto Cherni cal All 
Chern. Co. Industry Industry Chern. ca. Industry Industry 
1940 6.8? 8.65 12.52 2.94 1.33 1.44 
1941 6.68 9.48 15.39 1.93 1.30 1.53 
1942 6.52 9.90 14.85 1.88 1.29 1.49 
1943 6.28 10.0? 14.52 • ?1 1.12 1.20 
1944 4.?6 10.24 14.46 .99 .91 1.21 
1945 3.63 10.08 13.63 .38 1.06 1.16 
1946 3.50 10.09 14.16 .?4 .86 1.28 
194? 3.29 8.86 13.26 .49 .92 1.23 
1948 3.08 ?.51 11.49 .66 .90 1.12 
1949 2.93 No figures .?1 No figures 
yet available yet available 
Source: Monsanto statistics, letter from George L. Gorbell, 
Safety Director, Monsanto Chemical Company, St. Louis, 
Missouri, April 4, 1950. Other statistics are National 
Safety Council Figures. 
A great many Monsanto plants have received insur-
ance company safety awards. In addition, various plants 
have been awarded the National Safety Council Distinguished 
Service Safety Award for operating more than one million 
man-hours without a lost time accident. The best record 
achieved to date by a Monsanto plant is that of the Spring-
field, Massachusetts, unit, which operated 2,623,565 hours 
without a lost time accident. This record ended on 
February 14, 1949, after 214 days without an accident. 
D. Safety Campaigns at Monsanto's Everett, Mass., Plant1 
Before completing this chapter on Monsanto, 
several safety campaigns conducted in their Everett plant 
will be considered in order to indicate their value in a 
specific case. 
1. Discussion of Campaigns 
In March 1949, the Everett management conducted 
its first systematic safety campaign. The subject of this 
program was industrial falls since the records at Everett 
(see Figure 9) from 1944 through 1948 revealed that falls 
were the cause of the highest total of reportable accidents. 
The program was prepared by the Safety Department of the 
Everett plant. The approach was comparable to that of the 
1. Two interviews with Roger Beal, Safety Engineer, 
Monsanto Chemical Company, Everett, Massachusetts, 
November 2, 1949 and March 2?, 1950. 
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1944 - 1948 RECORD AT EVERETT 
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'-----..:1.---------- ___ ___, 1a,1.1-S 
\,0 
Days 
Lost 
22-1/2% of All Reportable Accidents 
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33% of Totql Number of Days Lost 
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y floorn 
'r ,:rs oN 
Hrok n Floorings 
Ho ines 
Ho es or e.tones 
Open manhol s 
Broken l dd r rung 
Insecu:r 1 dder 
T mpor ry pl nking 
R i lings Riving aw y 
Ob t cl on pl tforme 
MISCELLANEOUS 
Jwnping from platforms 
Climbing on or ov r hand-
trucks and dollies 
Figure 9 
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Sprains and Strains campaign described earlier; e:xcept, · in 
addition, an employee contest was used. Photographic ex-
hibits were displayed throughout the plant each day to 
promote - the safety rule of the day. I!mployees who knew the 
rule when asked by inspectors were given a small cash reward. 
Department records were also kept regarding the rule of the 
day contest, and at the end of the campaign, group cash 
awards were distributed. In this campaign, the publicity 
was more valuable than the department meetings. Being the 
first such program at Everett, the foremen had not yet had 
sufficient instruction for conducting these meetings. 
Other publicity used in the campaign were several special 
issues of the Merrimac News (see Appendix D). 
B,y the end of 1949, four more safety campaigns 
had been staged at the Everett plant, including three of 
Monsanto's Packaged programs. By this time, the foremen 
were capable of conducting well-organized department meet-
ings and inspections; and . consequently, these phases of 
the progre.m were of significant importance. For example, 
in the Fire Prevention program, held in October, the 
foremen conducted their department meetings partially on 
the basis of guide cards (see Figure 10). At all meetings, 
the workers were given a guide card and were a sked to read 
it. The foremen then explained and demonstrated the 
correct procedures. After answering any questions, the 
workers were in turn asked to explain and demonstrate. In 
8? 
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Monsanto Chemical Company, the Everett, Massachusetts Plant--
Department Meeting Guide Cards for Fire Protection Program 
TURNING IN A FIRE ALARM 
F i gh tin g f i re is a race 
against time, and your 
greatest chances of win-
ning are in the first 
few seconds. 
1. Know where the nearest fire alarm 
box is 1 oca ted. 
2. Know the quickest, and safest way 
of reaching the box. 
a. Know how to operate the box be-
fore you have to use it. Don't 
wait for a fire to find how it 
works. 
~. There are several types of alarm 
boxes. Most of them are operated 
by opening a door and pulling 
down a lever. 
Figure 10 
HOW TO OPERATE A 
FOAM EXTINGUISHER 
1. Grab the nozzle between 
thumb and forefinger, 
and with the same hand 
carry nozzle up to top 
ring and grasp it. 
.2. At the same time grab 
the handle at the bot-
tom of_ the extinguisher with the 
other hand. 
a. Carry extinguisher to the fire in 
an upright position. 
~. Swing extinguisher upside down re-
leasing hold on top ring but keep 
hold of nozzle. 
5. Aim nozzle away from your body. 
6. Direct stream so that It is de-
flected gently over the burning 
material; don't aim directly into 
the material. 
• 
HOW TO OPERATE A 
DRY POWDER EXTINGUISHER 
J, Carry extinguisher to 
the fire 
2. Turn extinguisher up-
side down and strike 
its head on the floor 
(this forces a pin in-
to the co2 tube re-
releasing pressure). This Is 
done on another type of extin-
guisher without inverting the 
extinguisher by pushing down on 
a special piercing lever pin 
combination. 
3. Squeeze hand-grip on nozzle to 
release powder. 
~. Attack fire from near side, grad-
ually forcing the flames away 
from you. 
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HOW TO OPERATE A C0 2 
DIOXIDE) EXTINGUISHER 
J, Co2 extinguishers are identified by their horn-
1 ike nozzles. 
2. To use, grasp handle with 
the I eft hand. 
3. Carry extinguisher to the fire by 
its handle. 
~. Remove locking pin. 
5. Turn valve to the left (on some 
types you pull a trigger, on 
others you squeeze a hand-grip~ 
6. Attack the fire from the near 
side. 
7, Move horn slowly from side to 
side, gradually forcing the 
flames away from you. 
s. Do not be alarmed at the noise 
made by the discharging carbon 
dioxide. 
I 
,.,. 
this way, the workers were able to take an active part in 
the meetings. Colorful posters and handouts (see Appendix D) 
were also used to advantage during this campaign. 
2. Results of the Campaigns 
It will be noted that the graph (see Figure 11) 
indicates that through March 1949, the accident frequency 
rates at Everett were higher than those of the corresponding 
months in 1948. However , for the remaint'ler of the year, 
with the exception of September, the 1949 rates were lower 
than in 1948. 
As explained earlier, in March 1949 the first 
systematic safety campaign was conducted at the Everett 
plant. This was followed by four more programs during 
the remainder of the year . 
Comparison of these facts seems to indicate that 
the safety campaigns have reduced the accident frequency 
rate at Everett. The management feels that this is the 
case. Furthermore, they claim that the September slump 
in 1949 was caused by other circumstances such as union 
· negotiations with the threat of a strike, and generally 
bad business conditions with impending lay-offs for the 
workers. 
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Comparative Frequency of Accidents~e 
Monsanto Chemical Company, the Everett, Massachusetts Plant 
, Q r-----~----;-----------------------~------------------------~----~ 
~ 
~ .. 0 
~ 
2 
4. 
! So 
t 
c 
,J 
.J -'\o 
... 
"' ~ ~g 
~ 
0 j 
i t 
u. 
0 
ft 
Ul \ 0 
II» 
I' 
fJ 
z 
I 
l 
I 
I 
Source: 
I 
I 
I 
I 
" J ' I 
"'"\ I 
\ I 
\ I 
\ I 
\ I 
\ I 
\ I 
\ I 
\ I 
\ / 
''! 
\ / 
'v" 
/ 
/ 
_, 
/ 
/ 
/ 
/ 
/ 
'"""'---\ ~4'\--- --
Interview with Roger Beal, Safety Engineer, Monsanto 
Chemical Company, Everett, Massachusetts. 
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Chapter VIII 
1 Harmon Color Works, Inc. 
A. Another Approach to the Problem 
This chapter approaches the problem of safety in 
the chemical in~ustry from another point of view. SQ far, 
general company safety practices have been considered. In 
contrast, this discussion deals with the safety problems 
involved in the manufacture of one specific product, quina-
crine hydrochloride, commonly called atabrine . 
This consideration is included to indicate the 
extent and nature of the safety problems that are often 
encountered in the chemical manufacture of a single product, 
and the corrective action taken to control these hazards. 
Further, it reveals the extensiveness of safety practices 
that may be employed. in a · comparatively small company, when 
the value of these measures is understood by management. 
B. Harmon ~ the History of Atabrine 
Since 1926, Hannon Color Works has been a producer 
of organic pigments, dyestuffs, and intermediates. It 
supplies the automotive , printing ink, rubber, paint , and 
other industries. Early in World War II, the company be-
came affiliated with American Home Products Corporation, 
1. Interview with Harold T. Madden , Vice-President in 
Charge of Production, Harmon Color Works , Inc., Haledon, 
New Jersey, March 3--4, 1950. 
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which produces and distributes pharmaceuticals, cosmetics, 
packaged foods, and household products. When the production 
of automobiles was discontinued by Federal order during the 
war , Harmon, because of its trained personnel and adaptable 
equ i pment, was in an ideal position to manufacture atabrine. 
The company became one of the major wartime producers of 
this product. 
Malaria was prevalent in the Pacific fighting 
areas , and quinine had been the principal drug used to 
contro l the disease. With the Japanese infiltration of 
the East Indies, and the Pacific, the world's only sources 
of quinine were cut off. Overnight atabrine became a prime 
requirement of the SUrgeon General's Office in the United 
States because it was the only other drug known that could 
control malaria. To maintain an army in the malaria-
infested areas of the Pacific, a large supply of atabrine 
was an absolute neces.si ty. When the need for the drug 
arose, it was being made on a small pharmaceutical scale 
by the Winthrop Chemical Company of Rensselaer, New York. 
This company was using a formula for the p·roduct that had 
been brought from Germany before the war. On the basis 
of Winthrop's production methods, F~rmon began to produce 
atabri ne on a large scale. Soon thereafter, several other 
producers entered the field. The Army and Navy Medical 
Departments subsequently correlated the experience of 
these producers, and protective measures were developed 
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for specific operations and materials. 
c. Safety Problems of Atabrine Production 
The synthesis of atabrine consitts of six major 
steps , which include most of the known processes of chemical 
manufacture. Atabrine production involves many poisonous, 
toxic, infla~able , and explosive raw materials . In addi-
tion to the hazardous nature of the basic products used, 
many of the intermediates formed in the synthesis caused 
allergies and dermatitis, the prevention of which was 
unknown to the medical profession at the time • 
D. Harmon ' s Safety Practices for Atabrine Production 
Management at Harmon was familiar with, and had 
provided for , the general safety, fire, and explosion 
hazards of chemical manufacture. These safety practices 
had evolved from their many years of experience in the 
production of organic chemicals. However , with the pro-
duction of atabrine, many special protective measures had 
to be developed. In many cases, these solutions could 
only be determined by trial and error, and by the appli-
cation of known methods with variations to fit the specific 
circumstances. 
It was soon determined that some workers were 
more susceptible to the allergies of atabrine manufacture 
than others. As a result, all workers were required to 
take a rigid physi cal examination before going into a 
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unit. Thereafter, continual observation of the workers was 
maintained. At the first sign of allergy, employees were 
removed from the operation. It was found that only one 
worker in five could continue on some of the operations; 
and to keep this one person in five working, it was nee-
essary to employ many additional safety practices. These 
protective measures may be classified under three groups: 
Symbols 
1. 
2. 
3. 
(P) 
(E) 
(F) 
Groups 
Personal--those that directly affect the individ-
ual worker. 
Danger of explosion. 
Fire hazards. 
The safety measures (with appropriate symbols) 
installed at Harmon for the manufacture of atabrine are 
listed below: 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
(P) 
(P) 
(P) 
(P) 
(P) 
(P) 
(P ) 
(P) 
A daily and complete change of clothes for workers 
was required. Cleanliness was one of the best 
protective measures. 
Inner and outer gloves were supplied and washed 
by request or by supervisor's order. 
Workers used small individual chemical cartridge 
respirators, with larger canister types available 
for emergencies. 
Some operations necessitated the use of forced air 
type respirators to permit longer operation on 
particularly offensive work. 
Centrifuge filtrations using mono chlorbenzine 
were carried on under hoods to prevent toxicity. 
All available protective creams for dermatitis 
were tried to determine the best ones for sp ecific 
exposures. When determined, the use of these 
creams was rigidly enforced. 
Workers on haza rdous opera tions were rot ated to 
prevent long exposures. 
Where practical, all toxic materi als were weighed 
and handled under hoods having duct s to the out-
side or into dust collectors. 
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9 • 
10. 
11. 
12. 
13 .. 
14. 
15 . 
16. 
17 . 
18. 
19. 
20. 
21. 
22. 
23 • 
(P ) No mechanics were allowed to work in the ar eas 
without specific penni s sion and instructions from 
the foreman. 
(P ) All mechani cs wo rking in hazardou s areas were 
supplied with the necessary p r otective clothing. 
SUch clothing was removed immediately when it 
became contaminated with injurious materials . 
(P) .All men •Here required to take showers at the end 
of the day, and in special cases more frequent 
showers were required. 
(P & E) Rubbers were worn to prevent absorption and 
the danger of sparks. 
(P & E) Some operations were carr ied on under hoods. 
The worker operated on the outside with a.ll 
air moving away from him. 
(P & E) Wherever practical, materials wer e handled 
with vacuums and closed systems to prevent 
dust and f ume hazards, and to eliminate 
manual handling . 
(P & E) All dryers were equipped with explosion-
proof fans , and all exhaust ducts went to 
the outside atmosphere or into dust co ll ectors . 
(P & E) Men loading racks with t oxi c solvents did so 
in an enclosure _rrovid. ed with means for con-
tinued movement of air away from the operator s . (E) Because of the large volume use of acetone on 
op en filters, periodic checks with explosion 
meter s were made in certain areas. 
(E) The floo rs were covered with an explosion-proof 
compound to prevent sparks from shoes, moving 
equipment, or materials b eing rolled over them . 
The floor was constantly kept wet to fu r ther 
this protection and to keep down harmful dust. 
Stair treds and scale platforms were covered 
with wood, and moving equipment such as dryer 
racks, were protected with wood or rubber bumpers 
to :prevent accidental sparks through bumping. 
(E) Extensive ventilation was provided to prevent a 
concentration of solvent fumes and dust. 
(E) In t he reduction processes where hydrogen gas 
was involved, small bat ches were run in isolated 
areas. Nitrogen gas, under pressure, was used 
to force the material out of the reduction kettle 
and through the filter :press. 
(E) All pressure equipment and stills had emergency 
vents to the outside. They were also protected 
by safety valves , which were checked periodically. (E) All glass windows were scored. 
(E) All solvents were stored in outside or underground 
tanks. 
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24. (F) 
25 . (F) 
26 . (P , 
The raney nickel catalyst residue obtained was 
always kept in a wet state to prevent its spon-
taneous combustion on drying out . 
Especially hazardous units were separated by fire 
walls. Each unit had an exit door to the outside 
and means for escape from upper levels. 
E & F) Oral and written controls and standard 
safe practices were used throughout the 
Hannon safety program for the manufacture 
of atabrine. 
E . Results of the. Atabrine Safety Practices 
Strict safety control enabled Harmon Color Works 
to produce atabrine during three critical war years, 1943--
1945, without interruption, and it was eventually possible 
to manufacture the product with a minimum of rotation and 
replacement of personnel . During this time, tons of haz-
ardous materials such as benzol, acetone, mono chlorbenzene, 
phosphorus oxychloride, hydrogen gas , menthanol, phenol, 
thionyl chloride, and raney nickel catalyst, were handled. 
For efficient production of a tabrine, the employees of 
Harmon were awarded the Army and Navy E . Many of the 
safety practices developed by Harmon in their pioneer 
efforts to put atabrine into large scale plant production 
were adopted by other manufacturers that later entered 
the field. 
Because of the emphasis on production during 
the National emergency, no safety statistics are available 
that pertain specifically to Harmon's atabrine safety pro-
gram. However , management feels that the safeguards taken 
were not only of value , but absolute necessity. 
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Chapter IX 
a~ary and Conclusions 
It is evident that large chemical companies are 
spending much time and money on the development and appli-
cation of safety practices. This clearly indicates how 
seriously these enterprises consider the problem of safety. 
These organiz~tions have accomplished a great deal, and are 
constantly striving to in:prove their safeguards. However, 
there are many small and medium- sized compani es that should, 
and can, improv e their safety methods • . 
Safety activities of a specif ic chemical company 
must be fitted to the particular circumstances. It is 
impossible to devise a program f or all situations, but 
many of the safety practices discussed can be adapted to 
the individual needs of almost any chemical organization. 
This is illustrated by the various modifications of cer t ain 
safety measures such as safety bo oklets, standards , poster s , 
contests, campaigns, and department meetings for ernployeest 
used by t he companies in thi s study. It is signif icant 
that the manag ements recognize the absolute necessity of 
employee cooperation i n the maintenance of safety. As a 
result, many methods have been devised t o promote safety-
consciou sness i n the workers . It is interesting to note 
t hat many companies supplement thei r own safety inf ormation 
with saf ety material prepared by the various governmente,l 
and independent safety asso ciations. 
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In conclusion, it must be emphasized that effective 
safety practices in the chemical industry can only result 
from well-organiz ed company progr~s for the handling of 
safety problems • 
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DIVISION OF OCCUPATIONAL HYGIENE 2.3 Joy Street, Boston 
Telephone CAPitol 01587 
PROVISIONS OF THE GENERAL LAWS RELATIVE TO 
DUTIES OF THE DEPARTMENT OF LABOR AND INOOSTRIES IN DOOSTRIAL HEALTH AND SAFETY 
Chapter £3 
SECTION 3. The commissioner shall be the executive and administrative head 
of the department. He shall have charge of the administration and enforcement of 
aU laws, rules and reltlliations which it is the duty of the department to administer 
and enforce, and shali direct aU inspections and investi~tions except as otherwise 
provided. He shall organize in the department a diviswn of standards, a division 
on the necessaries of life, a division of occupational hygiene and such other divisions 
as he may from time to time determine, and may aBSign the officers and employees 
of the department thereto. He shall prepare for the consideration of the assistant 
commissioner and the associate commissioners rules and regulations for the conduct 
of the department and aU other rules and regulations which the department is 
authorized by law to make, and they shall, except as otherwise provided, take effect 
when approved by the associate commissioners, and the assistant commiMioner, or 
upon such date as they determine. The commissioner may desi!plate the assistant 
commissioner or an associate commilv!ioner to discharge the dut1es of the commis-
sioner during his absence or di!lllbility. 
::!ECTION 4. The commissioner, assistant commissioner and associate coin-
missioners may, with the approval of the governor and council, appoint, and fix 
the salaries of, not more than five directors, and may, with like ap)Jroval 
remove them. One of them, to be known as the director of standards and 
necessaries of life, shall have charge of the division of standards, and of the 
division on the necessaries of life, and each of the others shall be assigned to 
take charge of a division, other than the division of public employment offices. 
The commiasioner may employ, for periods not exceeding ninety days, such ex-
perts as may be necessary to assist the department in the performance of any 
duty imposed upon it by law, and such employment shall be exempt from chap-
ter thirty-one. Except as otherwise provided In section 9B, the commissioner 
may employ and remove such inspectors, investigators, clerks and other assist-
ants as the work of the department may require. Such number of inspectors 
as the commissioner may deem necessary shall be men who, before their em-
ployment as such, have had at least three years' experience as building con-
struction workmen. The commissioner may require that certain inspectors in 
the department, not more than seven in num!Mor, shall be persons qualified by 
trainimt and e~erience in matters relating to health and sanitation. 
SECTION 5. All directors1 inspectors and other permanent employees of the department shall devote the1r whole time to the affairs of the department~ and all 
direct~?rs and inspectors and such other employees as may be aesignatea by the 
commll!sioner shall, before entering upon the1r duties, be sworn to the faithful per-
formance thereof. The number of inspectors heretofore authorized by law may be 
me~ only with the approval of the governor and council. The commissioner, 
assistant commissioner and associate commissioners shall determine from time to 
time how many of the inspectors employed shall be women. 
DIVISION OF OCCUPATIONAL HYGIENE. 
&ctWn 11A. In addition to such staff and facilities as 
may be neoessary in the efficient performance of its duties1 there shall be employed in the division of oecupatioll&l 
hygiene persons having special knowledge of the causes and 
prevention of occupational dlaeaeea. It shall be the duty of 
the division to investigate conditions of occupation with 
reference to hazards to health and to determine the degree of 
such hazards, to investigate and evaluate methods for the 
control of such hazards, to &Mist in the preparation of rules 
and regulations for the preventing of occupational accidents 
and dlaeaeea, and, in on-operation with the department of 
public health or otherwise, to promote occupational health 
and safety education. 
Chapter 149 
DUTIES AND POWERS OF DEPARTMENT OF LABOR AND INDUSTRIES 
SECTION 2. The department shall, except as otherwise specifically provided, 
enforce the provisions of this chapter, and shall have all necessary powers therefor. 
SECTION 3. The inspection and investigation carried on by the department 
shall be B regular and systematic inRpection and investigation of all places of 
employment and the conditions of safety and health pertaining thereto. 
SECTION 4. The department shall promptly report to the department of 
public health all cases of disease in industrial establishments affecting the health 
of the community. 
SECTION 5. The department may investiu:ate conditions existinJZ in any line 
of industry, and such investigations may be extended outside of the common-
wealth to procure information to promote industrial development or to improve 
industrial conditions. It shall receive all complaints concerning conditions ex-
isting in any industry carried on in the commonwealth, or concerning alleged 
violations of any laws enforced under its direction, and shall thereupon make 
or direct all needful and appropriate investigations and prosecutions. 
SECTION 6. It shall investigate from time to time employments and places 
of employment, and determine what suitable safety devices or other reasonable 
means or requirements for the prevention of accidents shall be adopted or fol-
lowed in any or all such employments or places of employment; and also shall 
determine what suitable devices or other reasonable means or requirements for 
the prevention of industrial or occupational diseases shall be adopted or fol-
lowed in any or all such employments or places of employment; and shall make 
reasonable rules, regulations and orders for the prevention of accidents and 
the prevention of industrial pr occupational diseases, and rules· and regulatioru. 
pertaining to structural painting hereunder may provide for the payment o.4 
reasonable fees. 
All fees collected prior to the effective date of this act under the assumed 
authority of rules and regulations pertaining to structural painting adopted 
under said section six are hereby declared to have been legally imposed, to the 
same extent as though this act had been in effect at the time of such adoption. 
SECTION 7. The commissioner, assistant commissionet and associate com-
missioners of the department may appoint committees, on which employers 
and employees shall be represented, to make such investigations and recom-
mend rules •md re~tUlations. 
S!!:CTION 10. In order to make investigations under section six, members or 
employees of the department may at any time enter places of employment when 
being used for business purposes. 
SECTION 11. The department may require every physician treating a patient 
whom he believes to be suffering from any ailment or disease contracted as a result 
of the nature, circumstances or conditions of the patient's employment to report 
such information relating thereto as it may require, within such time as it may 
fix, and it may issue a list of such diseases which shall be regulatly reported upon 
by physicians, and may add to or change such list at any time. The depanment 
shall pay a fee of fifty cents for each such report. Copies of all such reports and 
all statistics and data compiled therefrom shall be kept by it, and shall be fur-
nished on request to the department of industrial acCidents and the department 
of public health. No such report shall be subject to summons nor shall its con-
tents be made public. 
SECTION 12. If any rule or regulatiQD. made under authority of section sixty-
four of chapter one hundred and fifty-two conflicts with or differs from a rule or 
regulation of the department, its rule or regulation shall prevail. * 
SECTION 13. No person shall violate any reasonable rule, regulation, order or 
requirement made by t.hfl department under section six or eleven. 
SECTION 15. With the approval of the associate commissiOners and the aSsist-
ant co11lii1188ioner, the commissioner may diVIde the commonwealth into inspection 
districts, and assign the necessary number of inspectors thereto. 
SECTION 17. For the enforcement ot the provisions of this chapter, the com-
missioner, the assistant commissioner and the associate commissioners, the director 
of the division of industrial safety and inspectors may enter aU buildings and parts 
thereof used for industrial purposes and examine the methods of protection from 
accident, the means of escape from fire, the sanitary provisions, the lighting and 
means of ventilation, and make investigations as to the employment of women 
and minors and as to compliance with aU provisions of this chapter. 
SECTION 18. Every industrial health inspector shall inform himself concerning 
the health of all minors employed in factories within his district; and whenever 
he may deem it advisable or neceSSMY, he shall call the ill health or physical unfit-
ness of any minor to the attention of his parents, guardians, or employer and of 
the department. 
SECTION 63. The dep~rtment may, after a nearmg duly neld, determine 
wh?ther or not any parttcul~r trade, process of manufacture or occupation, in 
wh1ch the employment of mmors under the age of sixteen or eighteen is not 
forbidden by law, or any particular method of carrying on such trade, process 
t•f manufacture or occupation, is sufficiently dangerous or is oufficiently injuri· 
ous to the health or morals of minors under sixteen or eighteen to justify their 
exclusion therefrom. No minor under sixteen or eighteen shall be employed or 
permitted to work in any trade, process or occupation thus determined to be 
dangerous or injurious to such minors, respectively. 
* Section 64, Cnc.pter 152, provides that "The insurer 
shbll mc.ke hllU enforce rea ::;ou&.bl.e rules b.lld regulc.-
tior.s for the yrevention of injuries on the .!?remises 
of iusured persons ••••••• 11 
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HECOmmEilDED S~FE -PRPCTICES CHEmtEPL oqTq SHEET nO.I? 
HAIARD CLASSIFICATION: Miaa~rate~ '!one- Big~ volatile and flammable-
explosive. 
GENERAL: Acetone (dimethyl ketone) is a colorless, volatile, flamrriable liquid 
>'Tith an ethereal odor. Its flash point varies from 4° F. to 35° F. 
From 2 to 13 percent of the vapor in all- forms an explosive mixture. It i ·s used 
ex tensively as a solvent in the preparation of paints, varnishes, res:l:ns, gums, 
lacquer, rubber, bronze powders, and dyes. Also as a solvent in . the celluloid, 
nitrocellulose, silk and acetylene industries. 
HARMFUL EFFECTS : Acut.e Poisoning. :Breathing of large doses of acetone 
. v~pors prod-uces dryness of the mouth ann throat, slight 
dizziness , nausea, incocrdinated movements • "laughing jags, 11 loss of co·o.nd} i.P.t e d 
s~eclit' ;... nd. 'J:~t·~r. 'd~wsiness, frequent urination, loss bf memory ; a nd in ex treme 
cases t eoma. 
Chronic Poisoning. Inhalatien of small quan'tities of acetone 
va~ors over lo~g periods causes irritation of the respi r atory tract, coughing, 
headache. 
Dermatitis. CopHnued contact of acetone ,.,ith the skin 
dissolves the fat of the skirt, and causes it te become so dry and irritated that 
dermatitis ~nay f ollow• 
MAXIMUM ALLOWABLE CONCENTRATION For continued exposure 500 parts 
of acetone per mill i on parts of air. 
PRO TECTIV E MEASURES: If oonsiderable amounts of a ce t one are used, \lrork-
rooms should 'be thrsroughly ventilated;. and U' pos-tSible 
the vapors should ee remove~ at the source of origin. 
Workers exposed to high concentrations should wear 
non-ventilated goggles to protect the eyes . 
MEDI CAL CONTROL : Prompt treatment shoUld be g iven tile workers who develop 
dermatitis . 
m~SS. DEPT OF L~BOR & nDUSTI11ES 
OIVtSIOn OF OCCUPqTion~L H~GIEnE 
No. .508 July, 1949 
H /~'. lARC CLA SSIFICATION - r'iODERA~i'~ ;_y IRLITANT. 
Gf i\J ERAL -· A.nlilloni a is a colorl os 3 gac; 1 J .·~th a pungent odor ,· It is soluble in 
water formin ?, an alka line solution. The ~as can be easily compressed 
i n-':.o a liquid and thus it finds u se in refrif!',eration. It is used in cements and 
r_, j 2-aner s and in chemical industries for the production of other chemica ls. 
H!\RMFUL EFFECTS- Acute effects from short exposures to high concentrations 
may result in pulmonary edema. I•~ore usual 
·:. ::.: t he irritation of the mucous membr a nes of the nose and throat and of the eyes. 
T} , :;;.a lly there is an element of protection because of the warninr: given by the 
:~ "· :·i tant a ctio:a on the eyes and nose. 
ChroTiic effe cts reported are confined to eye irritation 
aii:'ct-"l esions of the cornea. Contact v;i th liquid ammonia 
:1o. y result in severe burns. The eff ect on the eye is especi a lly severe. 
Conta ct of tl).e skin with ammoni a solution may r e sult in 
de rmatitis. 
1,·1 •\ :-<. ii\1UM ALLOWABLE CO NCENTRATION For continued exposure ~ 100 par ts 
of ammoni a per milli on parts of o. j_ r~ 
PRO TECTIVE MEAS URES Closed systems should b e us e d vrhere ammon i o. is us e d 
in r efri ger ation or n h e ,. e it is di stille d. Suc h 
apparatus should be locc. t e d in vre ll-ventila t e d room:-;, For other · pr oce sse s r:iving 
off ammoni a loca l exha ust v e nti l a tion should be prov ide do 
I n r ofrif\er ation or distilbtion r ooms e ithe r supp l y 
a ir res pir ators or p:a s masks approved by the U. s. 
Bureau of Eine s should alvmys be av a ila ble for eme r »:ency use. 
Prote ctive aprons, ~love s a nd spla sh-proof ~o ~ ~l e s 
shou ld be used by . tho se handlinrr, so luti ons of ammoni a . 
m~SS. DEPT OF L~BOR & nOUSTR ES 
DIVISIOn OF OCCUIJ~TIOn~L H~GIEnE 
No. 425 January, 1948 
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CHEmlCQL OQT~ SHEET no. 12 
HAlARD CLASSIFICATION -Highly toxic- Use rigorous precautions when dust 
or fumes are present. · 
GENERAL Cadmium metal is often a major component of alloys used for bearings, 
special solders and fusible metals. The heat required to melt these 
alloys causes the cadmium metal to vaporize and combine with the oxygen of the air 
to form the brown powder, cadmium oxide. In electroplating cadmium by the cold 
cyanide process, no significant amount of cadmium is dispersed into the atmos-
phere. However, if oadmium plated :netal is heated. much above 600° F., the cadmium 
is readily volatilized. Compounds of cadmium are used to some extent in paints 
and insecticides. The oxide of cadmium is the form used in the cadmium - nickel 
storage battery. Cadmium is sometimes applied by the metal spraying process. 
HARMFUL EFFECTS Inhalation of high concentrations of cadmium produces dryness 
of the throat, headache, rapid pulse, nausea, vomiting, 
chest pains, and death. Long continued exposure to smaller amounts is said to 
produce bone changes, characterized by a yellow line on the teeth, There is some 
evidence that the lungs and kidneys may be affected. 
MAX ll"lUM ALLOWABLE CONCENTRATION For continued exposure - 0.1 mg. of 
cadmium per cubic meter of air. 
PROTECTIVE MEASURES Adequate ventilation should be maintained wherever cad-
mium compounds are handled or workers are exposed to 
cadmium fumes arising from melted alloys containing cadmium. For short exposure a 
respirator may be used of a type approved by the u. S, Bureau of Mines for protec ... 
tion against metal fumes. 
MEDICAL CONTROL There should be supervision of workers exposed to cadmium 
so that at the earliest appearance of the above symptoms 
they may receive immediate medical evaluation. 
m~SSO DE JT OF L~BO ~ & nDUSTR ES 
DIVISIOn OF OCCUP~TIOn~L H~GIEnE 
No. 472 July, 1948 
REC OmmEfiOED SPFE PRqCTICES CHErfliCPL OPT~ SHEET no. f 05 
CARBON BISULFIDE 
HAZARD CLASSIFICATION HIGHLY TOXIC - HIGHLY FLLU:IMABLE. Use with extreme 
caution. 
GENERAL Carbon bisulfide is n colorless to yellow hirr,hly volatile and flammo.blo 
, liquid having a characteristic odor. · Its flash point varies from -40° F. 
to 4° F. Tho ignition temperature of the vapor lies in tho range 2120 F. to 338° F. 
Concentrations of 1 to 50% are explosive. On burning, it forms sulfur dioxide, 
·which is highly irritant. It is used as a solvent for sulfur, fat, oils and 
phosphorous, in chemical ::tanufacture, in the viscose process for !!lAking rayon, and 
as a disinfectant and insecticide. 
HARMFUl EFFECTS Acute poisoninr-: from breathing high ooncontrations of vapor 
may produce: 
Immediate effects: 
Delayed effects 
gait, mania, convulsions, coma and death. 
Paleness, headache, dro,-,rsiness, nausea. 
Vomiting, diarrhea, fatigue, unsteady 
Chronic poisoning from breathing low concentrations of vapor 
over a long period of time may produce damage to brain and cen~ral nervous system. 
Dermatitis can be produced by contact vnth the liquid. 
Inflammation of the eye and eyelids is caused by contact with the eye. 
MAXIf1UM ALLOWABLE CONCENTRATION For continued exposure - 20 parts 
of carbon bisulfide per million 
parts of air. 
PR.OTECTtVE ME A c;. up ES Vapors should be removed by local exhaust ventilation. ~ ' Closed systems should be used wherever practical. 
Workers should be provided with splash-proof gog r;les 
and water-proof gloves, clothes and footwear (Rubber is unsuitable - Synthetics 
should be used). 
Cannister gas masks approved by u. s. Bureau of Mines 
or approved air supply respirators should be immediately available for emergencies. 
Lights, flames or steam coils should be kept at~y from 
parts of the plant where carbon bisulfide is used or stored. 
All electrical equipment should be installed and 
opez;ated in accordance with the recommendations of the National Fire Protection 
Association. 
All containers should be labelled ~rlth warni~ not to 
inhale vapors and to keep heat and flames away. 
. . . . Ana.lysi~ of the air will reveal 1'1'hether or not the 
vapor concontf~tion ~~ithin safe limits. 
MEDICAL CONTROl A physician should be sunnnonsed ~ ~ in oaso of poisoning. 
The vrorker should be removed from the toxic ctmospharo. and; if unconscious, should 
have artificial respiration administered~ Workers should be given a thorough 
medical examination at _regular in~ervalse 
m~SS. DEPT. OF L~BOR & ·· nDUSTiiES 
No. 409 DIVIS~on OF OCCUPr:tTIOn~L H~GIEnE July, 1947 
l ECCI"fl mEilCJ ED ]~~ FE PR.f"'!CT ICE ~~ 106 nc. E 
ccj~ f~[jQ ~\1 
1-:A I ARD CLA =·51FIC ATION - HIGHLY TOXIC 
GEi\JER. Al- Carbon Honoxide is a colorless, tasteless, non-irritatin R: , and odor-
le ss r.;e. s ' exce pt in extremely high concentrations when it has an ap-
·p ;~ec_iable ga.rlJ.c like odor. 'l'he princi l)a l industrial exnosures to this rYa s a re in 
t :o-a fo rm of exh8.'.J.st ";as from automobiles, illuminatinP:; r::as either raw or in-
0C;JLP·.Letely burne d or in the form of products of incomplete combustj.on from other 
.Jr ;.,a. ni c fuels. 
HAkMFUL EFFEC TS - From breathinp.: of hi r:h concentrations - severe 
headache, wea~<ne ss, collapse, and death. _ 
From breathin~ of low concentra.t~_ons over a. lon_q; neriod of 
time - sli ght headache which increase s as exposure continues, d izziness, face be-
c ome s flushed, nervousnes s a nd nausea. The se ef:C'ects quickly disa ppear upon 
l eavinr.: contaminated area. (It is no t r.::.enerally accepted tha t ch ronic carbo n 
monoxide poisoning exists after worker leaves a ha zardous exposure.) 
1"1AX!f1UI'"1 P,LLOWABLE CONCENTa:ATIGN - For continuous exnosure - 1oo narts 
of carbon monoxide per million 
parts of a.iro 
PRCT ECTIVE MEASL: RE ~; Provide lo cal exhaust to .remove carbon monoxide at its 
po int of ori r,in if possible. Provide adequate fr e sh 
air ventilation of workrooms-. Keep appliances and equ i pment in prope r working 
order. Provide ,q:as masks apnroved for carbon monoxide by the United States 
B'Jreau of Mines for emer rr,ency u se. r ~ak e periodic t e sts for ce.rbon monoxide in 
working atmosphere. 
1'-~ED!C /\~ CC NT R.O L - In case of poisoning, move victim to the :fresh air at once. 
CALL A DO CTOR . Keep patient quiet and warm. If breathing 
has stopped, or breathing is labored, r::ive artificial res Piration. Workers known 
to be exposed to carbon. monoxide should be ~iven a thorou ~h medical examination at 
regular intervals. 
,-..1---.\ (-1 ( -, ( . \ I i I ! ' ·., ·.' 
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f-l ,Ll_ Z_;\ R D C LA S51 F I CAT ION HIGHLY TOXIC - Use with ri r.orous precautions. :.:=: t i'~ER.AL Carbon tetrachloride is a volatile colorless ~iquid with a sweetish 
odor. It is non-fla@nable and is used as a fire extinguishing fluid. 
107 
I~ is also used as a solvent and cleaner, es:;Jecially for dry cleaning, fur clean-
ing, fabric spotting and metal cleaning. 
Hf\Rf'·iFll EFFECT S Acute £9_isonin&_ ~ from breathing high concentrations of 
vapor, may resQlt in dizziness and lack of coordination 
during exposure, often follovred by nausea and vo!lliting some hol1rs later. Damage 
to liver, kidneys and lungs, not infrequently fatal, may O.evelop . 
Chronic poisoning, froD more or less continued exposure to 
l ower concentrations , is characterized by nausea, vomiting, and loss of appetite, 
pc.ssibly eventual severe liver or kidney damage. 
Like other solvents, carbon tetrachloride can cause 
de ::."nlatitis if it coBes repeatedly in contact with the skin. 
M/\ Xi i"it_ ~! M ALLOWi\BLE C:Of'JCENTRATIGN For continued exposure- 5o parts 
carbon tetrachloride per million 
parts of air. 
PRC T EC T !V E f'1E A S, U RE ~ Label all carbon t e trachloride containers -,-.ri_ th :v~'M$.g 
not to inhale vapors . Don 1 t let large amounts of 
carbon tetrachloride be used except under careful ly controlled comditions. Don 1 t 
clean out tanks, chambers or other confined S~)aces 'ili th carbon tetrachloride 
unles s men are e quipped with gas aasks or airline respirators approved by the 
r_. S 0 Bureau of lilines. -~'lherever more than mimimal amounts of carbon tetrachloride 
arco used, provide ventilation, preferably by means of local exhaust. Analysis of 
th2 a ir -Nill reveal ·whether or not "t."le vapor concentration is within safe liu its. 
W1l81' used to extinguish fires, area should be vacated after use until carbon 
tetrachlori de fUJ11es have cleared.. Gas masks should be worn if large amounts of 
carbon tetrachloride are used. 
c: l} B' T 1 T l T E (. Trichlorethylene, perchlore thylene, and ne thylene chloride, 
- . ) .) . - gasoline and kerosene are all less toxic than carbon tetrachloride 
and can often be substituted for it. 
~1 fDIC /\L CONTROL Don't let chronic alcoholics or person s with liver damage 
work with carbon tetrachloride. If workers complain of 
C..:.izziness, nausea or vomiting, remove from contact with carbon tetrachlorj_de until 
c~uae has been ascertained. 
r"n Il  (' c~. u-~ r- il T (IF I : _ (-'l CJ I t_. rl. ) c) n· fj I l ('·l· R It \ 
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HAIARD CLASSIFICATION HIGHLY TO"X:IC - USE RIGOROUS PRECAUTIONS when dust 
or fumes are present, 
GENERAL Chlorinated Naphthalenes and Chlorinated Di;:>henyls are sold under the 
trade ne.mes ·of 11 Halowa.x" and 11 Arochlor" respectively ,_, Their excellent 
electrical properties~ firc;J resistance and intertnGs s make them us e ful in plastics 
and electrical ma nufacture. Liquid and solid products are obtained depending on 
the degree of chlorination. 
H/\Rt"iFUL EFFECTS Exposure of the skin to the fumes of chlorinated naphthalenes · 
or chlorinated diphenyls, or contact with the cold substances, 
mA.y result in pimples and blackheads, resembling common .acr;e,. Per1:1anent scarring 
may resultv 
The fumes of hot chlorinated naphthalenes or diphenyls cause 
irritation of the eyes, nose, and throat, Inha lation of the 
furr.es of ccrt ,:;. in. of thosc."compoundsrcc.n· o."J.'usu· aerious liver damage , which may 
rer--llt :i.:1 death. Symptoms indicative of systemic ' po isoning are: lassitude _, loss 
oJ' alJpe·c ite, loss of weight, restlessness, headache, nausea, vomiting, intestinal 
c -rmnps and jaundice. 
MAXIMUM ALLOW.A.BLE CONCENTRATION For chlorinated diphenyls 1.0 milli-
grams per cubic meter of air~ For 
c:l111'lrinated naphthalenes, leO to 5.0 milligrams per cubic meter of air, depending 
O i l the degree of chlorination. The more highly chlorim.ted compounds are tho more 
t ·)~~'l. ~ ,, 
P~~OTECTIVE ME .A.S URES The personal hygiene of the worker is very import ant. 
Contact of the skin with the compound should be avoided a s 
mueh as possible. Protective clothing such as aprons, g loves, etc. should be used. 
Skin creams which form a protective barrier betwe e n the sJdn and the compound are 
r eco:rn.me nded. :.:.'ork clothing should be laundere d frequently and not ·worn to and 
from the job. Thorough Y>ashing at the end of each work period is necessary,. 
Adequate ventilaHon should be employed to remove from 
the breathing zone of the worker ft.U"!les arising from the heated compounds 0 
1"1lDICA:l CONTROL Pre-employment examinations should be made, and applicants 
with a hi story of liver dise a se or jaundice, should be 
exr:J.uced from j GbS involving exposu r e to chlorinated naphthalenes or chlorinate d 
di~he~c.yJs . Pregnant women also Ghould not be employed on such work,. 
Skin cases shou ld be seen d c. ily, and the vmrker should be 
removed entirely from contact vvi th the compound if his 
s'd.n co~dj tion does not improve() 
U:- JT [ t I_ H l]OI:l & 1-HJ lJS T f~ IF S 
lJIVISICrl DF OCCUP~TIOIIP.I_ HSGIEfiE 
Bulleijin i/4 97 February, 1949 
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CHE J1liCRL O~TI~ ~ HEE T r1u. s 
ACID 
HA2hRD CLASSIFICATION HIGHLY HAZARDOUS -IHEITA11!'- Use with caution. 
GENERAL Chromium platinf\ is employed e~ctensively in finishin~ automobile 
parts. pl~bin~ fixtures, etc., because of its high luster and re-
sistance to tarnish. and on tools 1 dies. etc., because of its extreme hardness. 
The bath used for chromium platin~ consists principally of chromic acid. During 
the platinrr. process. considerable hydrop.;en and oxyr;en are liberated. which carry 
a spray of chromic acid into the air. 
HARMFUL EFFECTS Inhalation. Low concentrations produce nasal inflammation 
and nosebleed. ~'!i th long continued expo sure 
or high concentrations, perforation of the nasal septum may occur. 
Contact wi t~l Skin. So-called "chrome ulcers" on the hands 
or other exposed parts of the body 
result from contact with chromi ,c acid, particularly if the skin is cut or abraded. 
MAXIMUM ALLO\JABLf CONCENTRATION For continued exposure -one 
milligram per 10 cubic meters of air. 
PROTECTIVE MEf\SU RE S So far o.s possible, rubber r;loves. aprons, and shoes 
should be worn. Frequent applications of vaseline or 
mentholatum salve to the nose and hands r,reatly reduce the danger of ulceration. 
In _all cases 1 chrome platinr-: tanks should be equipped 'lfi th mechanical exhaust 
ventilation. For details. see Ventilation Data Sheet No. 2 1 Bulletin No. 413. 
MEDICAL CONTRO L Periodic medical examinations shpuld be made with prompt 
treatment of the sli~htest skin or nose affections. 
OCPT OF LHBCir~, & rl [JUST R CS 
OIVISICn Cf OCCUP~T I OnHL H~GIErlE 
No. 419. Deoemb_er, 1947 
110 
It E C 0 il11il E /l 0 E 0 S ~FE P li q C TIC E S CHEmiCHL ORTH SHEET llO. II 
HAZ.ARD CLASSIFICATION Highly Toxic and Irritating- Use "'i th rigorous 
precautions. 
GENERAL Sodium, aramonium, potassiuo and lithium fluorides are the most 
commonly used, as is hydrofluoric acid. The insoluble fluorides, such 
as' cr;Tolite and fluorspar, are relativel~· less toxic. Fluorides are used in 
industry chiefly as fluxes in stainless st eel ~ATelding, in brazing, magnesium 
casting, and aluninurn 1·relding. Hydrofluoric acid is used in etchinggJ.ass, for 
stainless steel ~"elds and as a core spra~r · in magnesium alloy casting. The more 
i;Ommon organic fluorides, such as the Freons, are considere?.d to be less toxic than 
the inorganic fluorides. 
H .AI<.~~FU L EFfECTS The soluble .fluorides are highly corrosive. They attack 
the skin and produce 1 esions '1-rhich are slo"~or healing. 
:::nhaling of the vapors causes a sensation of constricte d brf'a thing, coughing, and 
:l,.r·ltation of the throat. The vapors ma~r also cause ulceration of the mucous 
n1em~nanes, and attack the eyes causing conjunctivitis. Inha lation of the vapors 
ur dusts of fluorine compounds may cause fluorosis, a disease in ,,,hich the bones 
a re affect ed. 
~1 1\ .X. I i'·~U M f-, LLC\r./A 8 LE CC· NC E NT Rf\ TICI\1 
!JROTECT IVE ~1 EA SURES Rubber gloves and 
with hydrofluoric 
of this acid should be adequately exha~sted. 
of fluoride fluxes should have local exhaust 
For fluoride dusts and snokes 1 
milligram per cubic meter of air. 
For hydrogen fluoride 1.5 parts per 
million parts of air. 
aprons should be \oJorn when '1-rorking 
acid.. Operations involving the use 
Welding operations involving use 
ventilation. 
ME 0 IC A L CCN T ROL Pre-employment examinations of all fluoride workers should 
. be done, these to be follo\lred bJ• routine X-ray examinations, 
especially of the mandible, since this is one of the first sites to be affected. 
Urine analyses can be made to evaluate "rorkers 1 exposure to fluorides in the 
atmosphere. As urinary fluori cle concentration of 3 milligrams p er liter is 
considered indicative of significant exposure. 
m ('1 ~S o·EPT nF LnBOl ~~J nou~\~Tl r\ ~ "-" . . U . H - l , l1 v l tv 
OIVIS!Oil OF OCCUPqTIOilqL H~GIEnE 
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11ECOmnlEfl OED S~FE PRRCTICES CHEmiC~L O~T~ SHEET no I 
HAlARD CLASSIFICATION HIGHLY IRRITANT - Use with caution. 
GENE R.Al Formaldehyde is a colorless, pungent, water soluble gas. The com-
mercially available aqueous solution (formalin) contains about 37 per 
cent formaldehyde by weight. Chief uses are in the chemical and textile 
industries, in synthetic resin manufacturing, in tanneries, and as a preservative 
and disinfectant. 
HARMFUL EFFE CTS Inhalation. Severe irritation of the mucous mombranesa 
~. lachr;ymati(m, eye irritation, coughing, tightne ss of ches t o 
May result in laryngitis, bronchitis or pneumonia, although the gas is so irr i"Ce:~­
ing that workers usually avoid concentrations hi gh enough to result in these ooi•.-
ditions. Workers can develop some degree of i~~ur~ty to lachrymation. 
Cont act with Skin. The solution or gas has a r r onouncad 
irri tc,nt ef f ect on thtl skin, i) ro G.ud r:.c -::.· sevo r c ('!u m.nt.i. ~is o 
It can sensitize the skin to further exposure. 
MAXIMUM ALLOW t\BLE For continued exposure- 5 .parts of formaldehyde 
per million parts of air. 
PROTECTIVE MEASUR.ES Working area should be well ventilated. Operations 
should be enclosed wherever possible and local 
exhaust ventilation provided. Protective clothing should be furnished to and worn 
by the workers where oontaot with the liquid occurs. Analysis of air vnll reveal 
whether or not the vapor concentration is within safe limits. 
MEDICAl CONT ROL The services of a physician should bo secured in cases of 
irritation or inflammation due to the inhalation of 
formaldehyde. Y1'hen formalin has been spilled on the skin or into the eyes, the 
affected part should be flushed immediately with plerrty of olean, fresh wa.tere. 
After-effects should be promptly treated by a physician. In oases where derma-
titis persists on re-exposure, workers should be transferred to jobs having no 
exposure to fonnaldehydee 
ITlHSS. OF PT. OF LHBOf~ & nouS-11 ES 
OlV ISIOn OF OC CUP~TI OllRL H~GIEnE 
July, 1941 
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CHEnliC~L O~TR SHEET l'i C. I[J 
SULF~DE 
HIGJ"iLY T07~IC , EIG:l:LY FLAJ.'f. J:,BLE . 
caution. 
Us e with e:~treme 
GENERAL Hydrogen sulfide is a toxic, flar:11nable, colorles s q;as vrith a n offen-
sive odor. It is soluble in ':'rater and alcohol, and its expl osive 
limit is 4o4% by volume in air, It is formed fro ~,l decor.1'1osHio n of o; <ranic ma-
terial and may be p1·esent in -.,.:ra ste ni pes and sewers, ctra i nin!!. abattoirs , p.;lue 
and !!,elatin factories, tanneries, fat rencerin~ plr'nts, fur dres s inr: and felt ha t 
fact ories, rayon factories, o :c l refineries, manufact'1l ' j n-~ of dyes, handlin·•. of 
certain slar., and in r-as and coal inchlstries. It is a lso an ir:·itati n e': r;as . 
HARMF L! L EF FECT S (a) Acute Pois:min'" from breathinr: hi r;h concentrations of 
g;as- may '.>ro r1uce": i r:ri tation of eyes , nose and thr oat , 
heada che, dizziness, sta ~~erim:; ?:ait , diar r hea , dysuria , convulsions a nd dys p nea, 
Breathinr:r, of hi p.;;h co ncentro.tions may cause sudden c1.eath. 
(b) Subacute Poi so ni nr,;_ .. _ 
Contf:. ct with eyes will ca use severe irrit a t :;_on, 
and scarring. 
r:air. sy.~pt oi". G are irri_tatio n to 
eyes and respire. to ry tract. 
Vihich E:fl.y lead to cor:,eal ulcers 
M f \XII"l UM ALLC\~A13 LF. CC'• ;-i.._ _  ['·HkATION For continur; d c:;:j)osure - 20 :po.rts 
hydro r:on sul i'ide por J!!ill i on '18- rts. 
· of D_ ir. 
PRCTE C TIVE i'liEA=UIU ~, All opGi"L\ti_ons whore hyd ro~en su l:c' i do is ~one re.ted s1u.lld 
be encl'osed D. s much 2.s 11ossib l o -:.nd ne chan j_c a l exhaust 
nrovi ded . 'v'hc re enclosur e is imposs ible, local exhaust -rontil<.:.tio r_ sh ould be 
provided by the install at i on of a hood loc2.t e d 8. s no o_r as ~J ossible to tl1e source 
of c ontamina tion. Vapor-proof protc-:ti ve !l;O F'.:'':l e s shoul t~ bo provided wol' 1 ~ ers whe re 
there is a ny inci dence of eye irritation. For vrorl•: in conf ine c S'!)ac c s, such s. s 
t.he cloanino-, of t a nks, ]) i p os , sevvors or for omorg<'HLcies, ei t hGr n. self- c r!lte.ined 
oxy r-"en br eatllinc,; apD nr2.tus , a hose :~1ask or o.n a cid ga s ::1nd or~a nic vn;-o r !'~as!< 
should be p rovide d. (See fd:JCOJT!nended Safe Pra cti ces-hos pi r a tory ? r) t c cti vc Va t a 
ShoGt Nos. - 1, 4 2.nd 9.) 
~~EDI ( f\ L CC irr RCJL A nhysj_cL--n shoul -.1 be sumn oncd at once in ca s e of noiso:hinr.-, 
Th6 ~ £.tj_ 0nt s i-!0-:.l l d be rer>ove d :fro:-,; the tox ic o_ tmosp}J.er c , 
c.nd if unco:c sci ous, a rtificia l r ospira.tion n,: )_von, in conb i :-ati o n With inha lation 
of oxygen ancl carbo'n dio:cide , if possible . If .4u s t th~ ~res are ~rrit at c d, they_ 
should be ,.,.a shed out thorou r,.hly vri th ·r.rat ,'l r a.nd a soot :nnp: eye ou1tm ont, ])rescn. bod 
by a physician, ap plied, VJhen avai l able , t: le a dvice of an ophthe.lmolor"Jst should 
b e s oup;ht, 
i ES 
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RECCmmEnOED S~FE P!lqCTICES CHErTliC~L O~T~ SHEET no ; 9 
MERCURY 
HAZARD CLASSIFICATION. HIGHLY TOXIC Use n i th ri~orous precautions. 
GENERAL - He rcury (soneti:1es culled quicksilver) and compound-s contdning 
ncrcu~y o. ro poisonous. Mercury poisonin~ may be produced by inhaling 
dust or vapor conto.ininn: ::crcury. At room tenpernture consider o.ble vc por is 
given off by 1':let2..llic nercury • . In sone forns mercury is readily absorbed throup.:h 
the skin. Hotc..llic norcury is used in ther:m.oneters, reccrdinrr instrunents, and 
eloctricc.l equipment. Or p.;c.nic norcnry co::-tpounds are used in insecticides o.nd 
fungicides. 
HARMFUL EFFECTS - Lon0 cor.tinued ~_:q::>osure to rela tively smo. ll e.mvunts of 
mercury may produce disturbances of t he ne rvous syste~, such 
us cha. r o. ctoristic tr cJTlors, ne nt a l irritability, o.nd restlessness. J, nemia and 
nercurj_a.l stomntHis (inflnrnation of the :r.outh) may be encountered. 
MAXIMU~1 ALLO'v-/ABLE CONCENTRATION -For continued eA.f)osuro -one 
nillir,ra~ of nercury per 10 cubic 
. ..; ·1·. meters of air • 
. . 
PRCTECT IVf Mf ASURES - The nercury content of the ntnosnhore '"rhere anyone 
is er:m loyed should not e ':~ceed the nn ~drmm o.llovmble 
concentration rr: i 'Ten .::.bove . •·nero such t ests indic o. t e e~ccessi ve exnosure, imnroved 
conditions r1r..y be obt-ained b~r ventilation, chan~es in m::mufa cturinr:: rroccdures, 
and, especially, good housekoening. Sl)illed nercury !.lust be avoided. Persona.! 
hygiene is inportant, particulv.rly nouth hydene and dental care. 
MEDlC/\L CONTRC;L- Periodic medico.! exar.1ino.tions should be nude for evidences 
--' of mercurialism, such :1s tre'1or, irritability, sto:::1o..titis, 
etc. The urine should be tested for albunin. Tho presence of r.1ore thun 0.25 
nilli rr,rans of rn,ercury per liter of urir,:o is taken a s indicative of e:;;:cessive 
e~cposure. 
Jc.nuo.ry, 1 948 
--------
114 
liECOnlmEnOEO SPFE P11~CTICES CHEnliC~L D~TP SHEET nO.I3 
HAZARD CLASSIFICATION -Toxic-Highly Inflammable- use with caution. 
Gf NE RAL Methanol (Methyl alcohol, wood alcohol) is a colorless, highly volatile 
liquid. It is used as a solvent for lacquers, as a denaturing agent 
for varnish, as an anti-freeze, and extonsi vely in wood heel covering. 
HARMFUL EFFECTS Acute poisoning may cause stupor, dizziness, cyanosis, 
digestive disturbances, and impairment of vision which may 
be permanent. 
Chronic poisoning may result in irritation of mucous membranes,~ 
headaches, nervous disturbances, and qisturbed vision. vmich 
sometimes progresses to blindness. 
Methanol also dries and irritates the skin. 
MAXIMUM ALLOWABLE CONCENTRATION For continued exposure- 200 parts 
of methanol per million parts of air. 
PROTECTIVE MEASURES Y!orki~ area should be well ventilated. Leakage should 
be prevented. Men should not be allowed to enter 
enclosed tanks, etc. ·, where methanol has been present without the protection of an 
airline mask, rescue harness and helper, ~vnere methyl alcohol is handled directly, 
impermeable gloves should be supplied and maintained in good condition. 
MEDICAL CONTROL There should be supervision ef workers exposed to methanol 
so that at the earliest appearance of above symptoms they 
may receive immediate medical evaluation, 
Alcoholic beverages should be avoided. Alcohol increases 
the methanol hazarde 
m~SS. DE JT. OF L~BOR & lDUSTR ES 
DIVISIOn OF OCCUP~TIOI1~L H~GIEilE 
No. 473 July, 1948 
115 
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f-l /.\ ~~ /\ R.. D C L ASS I ~ I C AT I 0 N SLIGHTLY TOXIC AND IRRITANl' 
Gti'J CR AL Methyl ethyl ketone, a lso known as butanone, is used as a solvent in 
the artificial leather and lacquer industries, and in the manufacture 
·. ·· -~ ~!'.o::Cele ss powder and colorless synthetic resins. It has a very distinct 
~ C'. c, _· whi ch resembles that of acetone. 
!--! 0 Ri'-1FUL EFFECTS It is irritating to the eyes and nose, High concentrations 
produce lachrymation, incoordination, narcosis, and s asping 
The evidence available indicates that chronic poisoning does 
not result from continued exposure to methyl ethyl ketone • 
. " ; P-.Xf."1UM ALLOWABLE CONCENTRATION For continued exposure -
300 parts of methyl ethyl kotoue 
per million parts of air. 
PROTECTIVE MEASURES The working area should be well ventilated. The 
operation should be enclosed where~r poss i ble am local 
Axhaust ventilation provided. Coooentrations in the atmosphere can be determined 
b~r air analyses. 
~~ ED I CAL CONTROL The worker should be removed from the methyl ethyl ketone 
atmosphere as soon as a~ of the symptoms are experienced. 
The setvices of a physician should be secured to treat 
conditions of inflammati6n and irritation of the eyes and 
nose. 
!TIHSS. DC PT. Cf L~BO -~ & nDUSTR ES 
DIVISIOn OF OCCUPRTIOnQL H~GIEnE 
Bul_l etin 495 February, 1949 
HAZ.A RD CLA SS IFICATION - EOD_,'P..n.T::LY TOUC- Use ,,rith caution. 
GE f\IER/\ L - Trichlor e th~rl e ne is a hea v? colorl e ss liouid vith e. char<·cteristic 
odor •.dl5ch is not um;Jl , asant. It volatlJtzss--into a colorl e ss, 
r elativel y non-flamme.IJ le va1)or . I ts r.!1:i.ef us e s are a s ~ Cl.Ggr eas ing agent for 
me ta ls , t extil e s, l ea thers an~ wools, and as B solvent for oils , greases and 
vaxe s, 
HARi"IFUL EF FEC TS - Ac'.lt e P?i _:>_~n:!E.§. -· r f,sults f:rom th0 inhalP t:i.on of high con-
cF; 't tl· e. ~ i :J:l of ·.,raT)0::' , IJ.;he u sual s;TJ:Pto:ns are di zziness , 
s~A. gf;8r:Jng gait, corfv. Gi rJl: , Pr1d. i ,:· ·~ ,~w v:i.ct :Lm .:s no t :r·e.:1o,1;eU. f:ros the dangerous 
e.:. 21:: :uiCDns·.~ ·to tvF.e !OW a nd dea 'Lh f c1~ uw, ::n Rome case s the v 5 c tio co!nplains of 
:\ r.~ j "v ·:;. ti '>'l o:f t h e ncse a nd thro a t, of naus ea. and vomiting . 
- Ch1·oni~i soning - occurs in ve r :;.• r s.r e ca ses a nd only 
follo wing l J~~.g continued inhal a t1.on of enough trichlor-
ethyJ ene t o Jroduce mild sym~:) toms likP- thos e r e 1_)orted under acut8 p oisoning. 
Tl:e ;,;;.'lnp toi!!S co re ( ue to the ef fec t oi trichlorethylene on the n ervous system 
and r..a~·· i nclude loss of feeling in various parts of the body, temporar~r loss 
Like other fat solvents trichlorethyl en e caus e s dry ing 
and cra ck ing of the skin. 
M/\X 1 ~1UM ALLOWABLE CONCENTRATI O N - For continue d exposure 150 ·:)arts 
of trichlor e th~·lene per r1illion 
:parts of a ir. 
PROT ECTIVE MEASUI~ES - Nh ere us ed as an in dustrial degreasing agent, tri-
chlorethylene should be used only in eauipment 
s ·)ecifi call;r designed and prop erly op e ra. ted and ma intained. For furthe r in-
for:jJation regarding control r1easures for degrea s ers r ef e r to Bull e tin #172, 
,;Jublished b~r this Division. 
Trichloreth~rlen e should be stored in metal drums or 
can s and prot ected from sunli ght. 
Tricr~·Jreth;ylene and its vapors should not be allove d 
to come into contact "'ith open fl ames or hot metal 
surfo,c es . The decomposition p roducts, phosgene and h~rdro gen chloride, are highly 
~ 1:ri t a n t. 
of f.i jnes, '\Arhenever 
·(;ri. chl or e thyl ene. 
b oo ·li s , glove s and 
should. u e appli e d 
~~rkers shoul d be provided with and r equire d to vear life 
lines a nd supply air respirators n:oprovcd b~r the U. S. Bureau 
they ent e r t anks or stills that conta in or h1:we contained 
An assistant should be statione d outside. Oil proof rubber 
a~rons should b e provided. ~ lanolina t e d salve or lotion 
to the exposed skin. 
Air and urine samples will indicate the s ev erity of ex0osure 
to trichlorethylene. 
r1ED ICA L CONTRO L - Sup el'vision of ,,;orkers exposed to trichlorethylene so that 
at the appearance of any symptoms described under harmful 
effects the victim '\<Till b e r emoved from the hazardous area. Workers developing 
a cut e s~"L1p toms must b e r e!IIoved to fr esh air immediately and a physician called to 
ou t.·l.ine furthe r I;J.e dical ca re. 
rr-1n\\ i J, H ,__J 0 ., STRES 
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FIRE ·DOORS 120 
are tor your PROTECTION 
Don't leave things in fire door open-
ings or pile materials against · doors 
JRl National Fire Protection Association, 60 BaUerymarch Street. Boston 10, Mass. Printed in U . S . A . 
JH2 
Automatic sprinkler systems/ ex-
tinguishers/ standpipe and hose 
'equipment and other fire fight-
ing equipment using water must 
be kept above freezing temper-
ature/ to be ready for use in win-
ter fire emergencies and to avoid 
damage by frost. Always main-
tain sufficient heat to prevent 
freezing of fi·re appliances. 
Exception: Certain equipment designed 
for use in freezing temperatures does not 
require heat. 
National Fire Protection Association 
- INTERNATIONAL-
60 Batterymarch St. 1 Boston1 ·Mass. 
Printed in U.S.A. 
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THE CARBON DIOXIDE EXTINGUISHER 
for Flammable Liquid 
and Electrical Fires . . 
--
THE extinguisher is removed by grasp-
ing the handle with the left hand. It 
should be carried to the fire by means of 
the handle and the valve opened to 
release the gas. 
DIRECT the discharge as close to the fire 
as possible applying first at edge and 
bottom of Are and progressing forward 
and upward, moving discharge horn slow-
ly from side to side. Continue discharge 
even after the fire has been extinguished 
to cool liquid and prevent possible 
reflash . 
Sound the Alarm 
AtOnee! 
JE 4-25M-12-46 National Fire Protection Association , 60 Batterymarch St., Boston 10, Mass. Prtd. in U.S. A. 
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The Chemical Solution ~xtinguishe¥5 
J-El 
(Soda Acid) 
For Use on Ordinary Combustible Materials 
Do Not Use on Gasoline, Oil or ~lectrical .Fires 
(I) 
(4) 
(2) (3) 
(I) It is important that the hose be held properly when bringing the 
extinguisher into use. Note that the hose is held between the thumb 
and index finger of the right hand . 
(2) The fingers of the right hand grasp the ring top and the 
left hand grasps the bottom. You are then ready to lift the 
extinguisher off the hanger hook and carry it to the fire. 
(3) The extinguisher can then be easily inverted by 
grasping bottom handle with left hand. When in 
approximately the position shown, the finger of 
right hand should release the ring top-continue 
to hold the hose. The extinguisher then is in 
an upside down position, held by the bot-
tom handle with the left hand and is in full 
operation. 
(4) Direct stream at base of flames. 
Follow flames with the stream • 
Sound the Alarm At Once 
Nallonal Fire Protecllon .Auoclatlon, 60 BaUerymarch St., Boston 10, Mus. Ptd. in U .!;j.A. 
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The Foam Extinguisher 126 
For Use on Flammable Liquids and Ordinary Combustible Materials 
Do Not Use on Electrical Fires 
(2) 
(I) 
(I) It is important that the hose be held properly when bringing the extinguisher into use. 
Note that the hose is held between the thumb and index finger of the right hand. 
(2) The fingers of the right hand grasp the ring top and the left 
hand grasps the bottom. You are then ready to lift the extin-
guisher off the hanger hook and carry it to the fire. 
(3} The extinguisher can then b~ easily 
inverted by grasping bottom han-
dle with left hand. When in ap-
proximately the position shown, 
the finger of right hand should re-
lease the ring top - continue to 
hold the hose. The extinguisher 
then is in an upside down position, 
held by the bottom handle with 
the left hand and is in full opera-
tion. 
(4) Stream should be directed against inside of opposite wall of tank above burning liquid 
so as not to splash fire. Walk around fire if possible. If fire is on floor, stand back and 
allow foam to fall on fire without much force, thereby preventing spread of flames. 
(3} 
(4} 
Sound the Alarm At Once 
.T-E2 National Fize Proteetion Association, 60 BaUerymarch St., Boston 10, Mu1 • Ptd. in U.S.A. 
• 
• 
l 
12? 
THE VAPORIZING-LIQUID EXTINGUISHER 
{Carbon T et:rachloride) 
For Use on Flammable Liquid and Electrical . Fires 
( 1 ) Remove extinguisher from 
wall bracket by grasping 
handle and pulling outward. 
Warning: 
(2) On way to fire, unlock handle 
by turning. _If device is of air 
pump type, hold finger over 
nozzle and pump up pressure. 
Av~id exposure to smoke and fumes 
( 3 ) Direct stream at base of flames, and 
work around fire rapidly. If fire is in a 
container or tank, direct stream against 
inside wall above level of burning liquid. 
Sound the Alarm At Once 
J'-E3-50M-11-45 ' Nation al Fire Proteetipn Association, 60 Batterymarch St., Boston HI, 1\Iass. Ptd. in U.S.A. 

• 
• 
I 
·~ 
• 
JH 4 National Fire Protection Association, 60 Batterymarch Street, Boston 10, Mass. Printed in U. S. A. 
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Appendix D 
Monsanto Chemical Company Posters, Handouts, and 
Program Aids for the Sprains and Strains Safety 
Program: 
Poster Second Week--Use Your Head Save Your 
Back. • • • • • • • 
Handout se'cond Week--Lifting. • • . 
Poster Third Week--Don't Let This Happen to 
You • • • • .. • 
Handout Third Week--Would You HUnt Elephants 
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With a B-B Gun • • • • • • • 138 
Poster Fourth Week--Confucious Says • • • 139 
Handout l!,ourth Week--More About Lifting • • 140 
Program Aids. • • • • • • • • 14.1 
Monsanto Chemical Company , the Everett, Massachusetts, 
Plant--Publicity Used in the Industrial Falls Campaign: 
Merrimac l~ews--February 28, 19.49. • • 
Merrimac News--March 1, 1949. • • • 
Monsanto Chemical Company, the Everett, Masse.chusetts, 
Plant--Posters and Handouts Used in Fire Protection 
Program: 
• 143 
• 144 
Poster~-Announcing Fire Prevention Campaign • 14.5 
Handout--Your Life Your Job Your Plant • 146 
Poster--Let's Prevent Fires • 
l~ndout--Good Housekeeping and Fire • 
• 147 
• 148 
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Poster--When Fire Starts Sound the Alarm. 
Handout--Fire in Your Department. 0 
Poster--I<now Fire Classifications Types of 
Extinguishers and How to Use Them • • 
Handout--Fire Extinguishers • • • • 
Monsanto Chemical Company, the Everett, Massachusetts, 
Plant Employee Booklet: 
Important Information for Your Safety • 
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THINK 
THINK 
NO JOB IS COMPLETE 
WITHOUT YOUR SAFETY 
PLANNED INTO IT! THINK 
136 
ANGUS McMONTY 
Discusses 
LIFTING 
136 
SIZE 
UP 
THE 
l1il~ I h~u ! Wj/ 
Would you hunt 
elephants 
.. lA with a B-B gun? 
138 
. of course not 
you use the 
this 
this 
equipment for the job 
drums 
Cl 
not this 
not this 
carboys 
cartons, not this 
1-----. boxes, __ ..., this 
crates 
... and you use it the 
138 
way 
3 
---
No job 
. 
complete IS 
without your safety 
planned into it 
D 
DEPARTMENT OF INDUSTRIAL AND PUBLIC RELATIONS 
-ZAFETY SECTION-
138 
: 
' 
140 
140 
If 
"no use askin' the job 
help, I kin . for IS 
handle this too heavy 
me self." or bulky 
get help 
Sprains and Stre.ins Safety Program ~-­
Monsanto Chanica! Company 
Because so much safety material is available on 
sprain and strain prevention, an excellent opportunity is 
afforded to plan an interesting campaign. Much of the 
materia.! listed below lends itself to a group meeting 
approach rather than departmental meeti ng usage. This 
however, should not interfere with the holding of depart-
ment meetings ; in fact, the subjects for such meetings 
cou ld very well include discussions of the films and 
demonstrations. 
Films 
Brain Beats Brawn--Sound Slide Film 20 minutes 
Correct supervision in handling materials of all 
kinds. 
F~ndle With ~--sound Slide .Film 20 minutes 
141 
Features workman who "pooh poohs" safety. Cartoon 
character .in safety poster comes to life and explains the 
importance of lifting and handling materials carefully. 
Hernias and back strain are discussed and the proper methods 
of lifting and handling many difficult types of materials 
are illustrated. · 
Safe Handling of Materials--Sound Slide .Film 20 minutes 
Covers Material Handling accident causes such as 
snagging hands on nails, rough boards, wire banding; 
catching fingers in pinch points; lifting improperly or 
lifting off balance; dropping objects on toes; carrying 
too heavy or too bulky a load; jerking or struggling when 
lifting, etc. 
~ Handled--Sound Slide ~ 20 minu tes 
Points out that every man, woman and child handles 
material daily and that many accidents are caused by unsafe 
handling. Shows first the wrong and then the right method 
of handling materials in various situations and stresses 
the fact that correct procedures, efficiency and safety go 
hand in hand. 
Demonstrations 
The Liberty Mutual Insurance Company has a robot 
lifting demonstrator equipped with a spring balance device 
~ 
I 
·To 
.::..:. 
Program Aids(continued) 
which effectively illustrates that a person's back muscles 
are subjected to much less strain when an object is lifted 
the correct way. Liberty also has a mechanical back device 
which simulates a person's backbone, with a string attach-
ment representing the back muscles which break when the 
backbone assumes an angle similar to that of a person 
lifting incorrectly. Both of these devices can be obtained 
by contacting the nearest Liberty office. We suggest, 
however, that you me~e your request well in advance of 
when you wish to use the devices because they are in great 
demand for demonstration purposes. 
A simple stunt to show the effect on back muscles 
from not lifting gradually can be accomplished by attaching 
a string to a heavy object and then attempting to raise the 
object by a quick jerk upwards on the string--this breaks 
the string. New, using the same string raise the object 
by slowly lift ing on the string, thus illustrating the 
value of lifting gradually. 
142 
Another effective method of proving that the leg 
muscles are stronger than the back muscles, and therefore 
should be used for lifting, can be shown by use of a weight 
lifting scale. This is a device which has a clock-type 
weight recorder operated by a spring balance which indicates 
how many pounds are being lifted by the person lifting on 
a hand-hold chain arrangement. Most Y. M. C. A.'s or police 
or firemen testing locations have such an apparatus and 
usually will be glad to lend it to you. Persons doubting 
the "lift with the legs" advice are invited to prove it to 
themselves on the lifting machine. They should be cautioned 
however not to overexert themselves and to lift gradually. 
By their lifting the right and wrong ways the scale will 
show conclusively that more can be lifted by the strong 
leg muscles than by the back muscles. 
Safety Bulletin Release #82 also describes a 
device for the demonstration of correct lifting methods. 
Safety Graphs 
Safe Drum Handling --Material Handling Progrrun--Monsanto 
Lifting --Material ~~ndling Program--Monsanto 
How To Lift --National Safety Council 
Handling Materi al Safely--National Safety Council 
In addition to these ai ds, the National Safety 
Council and Liberty Mutual Insurance Company ca.n furnish a. 
number of posters and handouts on the subject. 
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Lardhead Louie Dies 
Falls Fatal To Career 
EVERETT, MASS .. Feb. 28-.Lard Head 
Louie, who quit this life today as the 
result of a fall on the job, was notorious 
as a "fall guy" at the Monsanto Chemical 
Company plant here. 
Although a member of the Merrimac 
division for only a short time, the late 
Lardhead was incredibly well known for 
a ·series of equally incredible incidents. 
Of indeterminate age-vital statistics a-
bout him were as vague as the man him-
self-Lardhead was so contrived physical-
ly, and some say mentally, as to fall over 
his own shadow. 
He was almost a legend within a few 
days of his arrival. Many will recall his 
first appearance at Chemical Lane, and 
the bedlam created in the gate traffic as 
he dodged first one trailer-truck and then 
another, instead of walking on the side-
walk. Although he never seemed aware 
that he was jeopardizing his own life, or 
the lives of others, either then or at any 
other time, he thanked Mac politely when 
that gentleman exasperatedly jerked him 
over the turnstiles and sent him down to 
see Bobbie Burns. 
Bobbie's first experience with the new 
man was a crashing success. Lardhead 
ignored the door-knob and just heaved his 
way into the office. He was a strong man 
and given to occasional bursts of im-
patience. Burns felt this was a situation 
for consultation and sent him along to 
Buster Sevrens. On the way, Lardhead 
had what he may have considered later as 
one of the nicer experiences of his career. 
He collided with Nurse Halfyard, whose 
efforts to keep the floundering Lardhead 
on his feet were complicated by the tray 
of antiseptics she was carrying at the 
time. Somehow she managed to keep him 
on his feet, although the struggle looked 
more like a tumbling act. 
Sevrens, too, thought Lardhead should 
get the complete treatment if he were to 
work at Merrimac, and called in Bob 
Devlin. Devlin's words generally are 
meaningful, but for all the effect they had 
that day, he might just as well have been 
a preacher talking to an empty church: 
Without knowing just what they were ge~ 
ting into, they signed Lardhead on. 
The first couple of days were uneven~ 
ful. His first indication of the pratfalling 
ability that made him famous occurred 
when he tripped over the "Keep off the 
Grass" sign while taking a short cut to 
the Acetic building. A fracture of the left 
wrist, an abrasion of the right forehead, 
and contusions of the chin, shin, and right 
knee cap were tossed off with an airy, "I 
didn't see any grass." 
Lardhead had some high spots in his 
life, and among them was one marked by 
the scroll he displayed prominently to 
anyone who would look and listen. It 
certified, testified and declaimed that 
Lardhead had been voted the lad least 
likely to last long leaning from a ladder. 
He received it from his mates on a previ-
ous job who had noted his straying atten-
tion whenever a member of the fairer sex 
was nearby. It was a serious hobby in his 
young life. 
One day he was working on a ladder 
leaning, untied and improperly supported, 
against a building near, unfortunately, the 
research lab. One of Doc Matthews' femi-
nine assistants chose that moment to pass 
by. Lardhead craned his neck and leaned 
to get a better view, nosing into the wind 
just like a pointer, as someone described 
it later. The laws of gravity and balance 
being what they are, Lardhead followed 
his nose too far. The days that followed 
he spent in the hospital, showing up for 
work finally with an almost complete 
change of face. 
Yardmen tell the story of the time Lard-
head was ploughing his way through a 
dense cloud from the city dump that 
shrouded the plant that day. As usual, he 
was not paying attention to where he was 
going. He didn't even slow down. Walk-
ing in his customary route of march in the 
middle of the road, he placed one size 15 
down flatly on a piece of ice. The Chan-
dalles, Immelmans and loop-the-loops were 
pretty to watch. The lost time was 
chalked off to a compound fracture of the 
arm. It was one of his better days. 
His power of recovery was remarkable 
and in a short time he was back on th~ 
job. But not for long. He had a stubborn 
streak and it cropped out at about this 
time. "Blank," he was accustomed to 
say, as he disregarded oil and grease 
spots and loose tools, · ·wny should I be 
the one to pick up some other guy' s 
mess." What happened was inevitable . 
He came down on the back of his head 
with a slight concussion, abrasion and 
contusion, and a fractured coccyx. 
An athlete of no mean proportions was 
Lardhead.• One of his chief forms of re-
creation was racing up stairs, regardless 
of the frequency with which he stumbled 
over the top step and hurtled all the way 
down again. One of his milder trips had 
him eating from a standing position for 
quite a while. Contusions and lacera-
tions of the glutious maximus, Dr. Bass 
said. 
Ladders were Lardhead's downfall. He 
had a fatal attraction for the oldest, bea~ 
up, dead-tired ladders and would go out 
of his way to use the one with the most 
bailing wire and friction tape holding it 
together. He did not believe in looking 
around for a shorter one for jobs nearer 
the ground, but just set the bottom of the 
ladder farther away from the building or 
whatever it was leaning against. He also 
had an inordinate pride in his sense of 
balance, despite all the evidence to the 
contrary. 
It was a combination of all these factors 
that caused his death. Just two days ago 
he set against a building a rickety, age-
worn ladder he had salvaged from the 
scrap pile. For a while all went well. 
He had set the feet in firmly close to the 
building. He painted away merrily, 
pausing occasionally to yell at passers-
by, "Look, no hands." 
As he progressed, he discovered the 
area below him could not be reached from 
the position the ladder was in. As casu-
ally and unthinkingly as he did everything, 
Lardhead Louie moved the feet of the 
ladder out from the building. The angle 
must have been all of 45 degrees. He 
carefully placed a carboy at each foot to 
keep it from slipping. Confident that he 
had done all he could to keep himself 
alive while aloft, he nimbly ran up the 
ladder. The elapsed time before he came 
down to earth was about 45 seconds. 
Louie didn't have a chance. Rungs broke, 
the carboys took off, the ladder slid out, 
and finis was written to a career that was 
eventful and educational if not useful. 
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FALLS IN INDUSTRY 
Always look in the direction you are 
walking. 
Hurrying on slippery or uneven surfaces, 
stairs or ramps is hazardous. 
Do not stand on boxes, barrels, chairs, or 
other makeshift supports. 
Pick up any loose objects in your path; 
arrange them so others will not trip over 
them. 
CUMBING LADDERS 
Make sure the ladder is not defective. 
If the ladder is placed before a doorway, 
lock the door or have someone guard it. 
Protect the ladder base from traffic, if 
necessary. 
Be sure the ladder is placed at a safe 
angle against the wall or other solid back-
ing. An angle of about 75 degrees with 
the horizontal is recommended. 
WORKING FROM LADDERS 
Make sure the ladder is without defects, 
and is placed securely against solid back-
ing at a safe angle of about 75 degrees, 
with the horizontal. 
Work facing the ladder and hold on with 
one hand. 
It is dangerous to reach out too far from a 
ladder in any direction; move the ladder 
as the work may require. 
STAIRWAY SAFETY 
Do not run or crowd on or near stairways. 
Whenever going up or down stairs, WALK 
and use the handrail provided. 
Look carefully in the direction you are 
going; if your attention is distracted, stop 
until you can proceed carefully. 
Safety Committees Named 
Appointment of two committees to in-
spect the plant for faulty ladders and 
railings was announe;ed today by R. L. 
Miller, plant manager, as the safety pro-
gram for March got under way. 
Approximately six men will serve on 
each committee. One will inspect the east 
side of the plant, the other the west side. 
The two units have been authorized to 
make use of safety committeemen to insure 
full coverage of the plant. The inspecting 
committees will make their reports to 
Mr. Miller. 
Chairmen of the committees have been 
selected. They are Robert Devlin and 
Roger Beal of the Safety Department. 
Others members will be named later. 
Ladders and railings that do not meet 
the committees' specifications will be 
tagged and then brought to a central point, 
probably the open lot by the Acetic Build-
ing. 
March 1, 1949 
Lardhead Buried 
With Ceremony 
Memorial Is 
EVERETT, MASS., March 1-Lardheact 
Louie, Monsanto Chemical Company work-
man whose predilection for ignoring safety 
measures resulted in his untimely demise 
• a few days ago, was buried today at 
Chemical Lane with full honors. 
Company representatives, associates 
and friends of the late Lardhead gathered 
briefly in front of the Alum Building to 
observe proper ceremonies. Wreaths of 
cabbages and carrots, the vegetables he 
loved so well, were placed on the last 
resting place of Louie by the Safety Com-
mittee. 
Friar Devlin's eulogy was noteworthy. 
In as few words as possible, he deplored 
the flippancy characterizing the attitude 
of many toward their own well-being and 
that of others. In stirring tones, he urged 
those attending the ceremonies to mark 
the mishaps that studded Louie's career. 
"We can all learn, at least what not to 
do, by studying the events that led to the 
passing of our fellow-worker," he said. 
WORKERS WARNED 
"It can happen even to the best of us," 
the Safety Director warned. He pointed 
out, as an example, the recent shock re-
ceived by a prison inmate who, dissatis-
fied with his lodging, attempted to change 
his dwelling without notifying the warden. 
Planned 
The ladder he picked was rotten in the 
rungs and collapsed just as he was about 
to make the top of the wall. 
The Safety Committee disclosed at the 
same time that plans were completed for 
a memorial to the late Lardhead. The 
memorial will take the form of scenes 
from the life of the departed, depicted 
graphically at the spot where he is buried. 
ACCIDENTS DEPICTED 
Two scenes will portray Louie's avidity 
for defective ladders. As many know, he 
was a man who liked to see where he was 
going rather than where he had been. He 
carried this attribute to the extreme, even 
to the extent of coming down a ladder 
frontwards, instead of facing it. This 
habit was always considered as one of 
his many hangovers from Navy days. 
The second two will show his habitual 
tendency to slip on a level, particularly 
when the landscape included a bit of 
cheesecake. The last two will involve 
stairways, among the most popular sites 
for Lardhead's bone-breaking activities. 
Members of the Safety Committee for 
March are: Dick Bueker of the Alum 
Building, Chairman; Horace Greeley, A-9; 
Gus Vigue, New Contact; Joe McGann, 
Local 57 president; and Roger Beal, 
safety engineer. 
CAMDEN PLANT WINS HONORS 
CAMDEN, N.J., Feb. 17--Safety was the 
keynote today at Monsanto Chemical Com-
pany in Camden where employees are 
celebrating dual achievements of a half 
cenb.try of local manufacturing and more 
than four years without a lost-time acci-
dent. 
At simple ceremonies attended by all 
employees, the lampblack and bone ash 
plant-largest of its kind in the world--
was honored by awards from State and 
national safety organizations, and by 
recognition from municipal and company 
executives. Individual souvenirs com-
memorating the occasion were presented 
e-ach employee by William J. Colvin, plant 
manager. 
Camden Senior High School students 
participated in the observances. William 
Fairheller and James Visceglia, both 
members of the senior chemistry class, 
were selected on the basis of their high 
scholastic standing to attend the events. 
'They also received souvenirs and a tour 
of the plant following the afternoon's 
program. 
In operating four years without a lost 
time accident, the Camden plant has es-
tablished a new safety record, Mr. Colvin 
said this morning. "Complete cooperation 
from every man and woman in the plant 
and their constant concentration on acci-
dent prevention was the backbone of the 
achievement," he added. 
---
STARTING 
NEXT MONO 
ATCH THE BULLETIN BOA 
-YOUR LIFE 
YOUR JOB 
YOUR PLANT 
1.46 
-
Do you know that 
EVERY YEAR-
\!!..~'~:!! of severely fire damaged 
concerns don't resume operation? 
!Ill! more quit business within 
three years? 
your LIFE 
Save your PLANT 
your JOB 
146 
how? 
1. By observing smoking 
regulations. 
2. By good housekeeping. 
3. By reporting defective 
and overheated equipment. 
4. By using flammable liquids 
and materials carefully. 
5. By knowing how to turn in 
an alarm. 
6. By knowing where fire 
extinguishers are located 
and how to use them. 
7. By knowing where the nearest 
fire exits are. 
• 
Fire can-
DESTROY your plant 
ELIMINATE your job 
COST you your life 
Protect yourself, your job 
and your plant from FIRE. 
146 
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GOOD 
HOUSEKEEPING 
and 
FIRE 
148 
-Poor Housekeeping 
~auses Fires ... 
LETS ~LEAN UP! 
l L 
Oily rags and clothing in 
lockers or closets often 
ignite by spontaneous 
combustion. 
Keep lockers and closets 
clean of otly clothtnf, 
etc. 
Clean up oil and solvent 
spills immediately 
iash down actd 3ptlls 
rt,ht away. 
" l I A" 
v l 
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LETS CLEAN UPl 
I 'I 
Keep trash and rubbish off 
the floors. 
Don't allow co•busttbles 
waste matertals to collect 
on floors. 
Keep aisles to exits and 
fire escapes clear. 
Don't block or htde ftre 
exttnfutshers wtth ptled 
up 11atertals. 
Keep materials away from 
fire doors. 
Don't lean matertals afatnst 
(tre doors 
l L 
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-
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FIRE 
-Possible fire hazards of 
your department. 
Where and How to turn in an 
an alarm. 
Where ' the nearest 
fire exits are. 
Where fire extinguishers 
are located. 
How to use the proper 
type of extinguisher. 
150 
Keep your head 
Turn in an alarm 
Make use of fire extinguishers 
Walk- don't run - to the nearest 
exit 
Don't crowd or push 
No matter how much you value your 
personal belongings - forget them 
Your life and the 1 ives of others 
is the important thing 
150 
-
Have it on your mind 
so you won't have it 
on your conscience. 
fl Rf 
1~2 
Then art many ltind.•. but thne art moat rommon: 
WATER 
SODA AND ACID 
FOAM 
VAPORIZING 
LIQUID 
CARBON DIOXIDE 
DRY CHEMICAL 
152 
TBB IDIALL 110BB, TBB IIPRAY OZZLB, TIIIJ ORDI ARY PIU PA"-t AI D 
TBB PUIIP 't , are ell understood and are round in IIUID_J _pl_anta. 
'fhere' Ulo 0 PRBI!I8UilB TYPB WATBft Blt'nNGUI8IIBilo Tbf8Joob 
lib the enda-ecicl tinlftliMhn, and is operated like it, except that -you 
hump the head oa the floor just bet'ore using. 
INVEIT. Grab top ring with one hand, holding noule between 
thumb and roreflnRer. "ith the other hand grab handle 
oa the bottom. Swing extin«uisher up-side down. Releaae 
hold oa what waa top ring, Lui keep hold or noale or the 
boae. 
INVEIT. P.g mto o~tion like aoc1a and acid type. Di'rect tream 
eo that it 18 deOected pn~y over the biUDing liquid; cloa't 
• directly into the uquicl. 
PUMP THE HANDLE aa you direct the stream, if it ia the 
hand type or the floor type 111ilhoul the air ,.,.. 
OPEN THE VALVE to tart the stream. if it is the air-pre!IIIUI'e 
floor t pt' idrnti6ed by the pressure PIE'!· 
KEEP 1M UPRIGHT POSITION, renl0\11 LOCKI G PIN; 
TURN H D-\\Hl'EL to tert. On 101ne Jl'J)I!I_._l'OU 
PULL TRIGGER; on otherS, you SQUEEZE A 
H D-GRIP 'Theile rxtin10i hera are alw11 identified 
by helm-lilt- Dmrzle. Altaelt fire/rom '1111111' tide, rrotlwJlly 
!ordftt /ltlma CIIIIGy from you. 
TYPES Of Fl ES 
and 
THEIR BEST EXTING IDttJlao. .•• 
WOOD, PAPER, C~TH 
later 
Soda aad Acid 
OIL, GASOLINE, PAINT 
Foa• 
Car boa 
Dry ell•• 
ELECTRICAL 
Carboa Dioride 
Vaporiain1 Liquid 
D 
1.52 
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REMEMBER: 
that while you are hired to do a 
particular job, the SAFETY ol 
yourself and fellow-workers is 
more important than that job. 
"The Best Safety Devzce ts a Careful .tlan" 
Page 2 
PREFACE 
One definition for Safety is "Freedom from 
danger, injury or damage." However, we know 
that Safety means more than that. It means free-
dom from the pain, the possible disfigurement, the 
temporary or permanent disablement, and the con-
sequent financial loss, due to injury. It means 
freedom from the mental suffering which accidents 
bring to ourselves and to our loved ones. It means 
freedom to work, to play at proper times, to rest, 
content that we have done our job well, for the 
sale way is the right way. 
This boo!: which contains a number of safety 
rules and sale practice suggestions is given to you 
by the MONSANTO CHEMICAL COMPANY to be 
"All for Safety, Safety for All" 
Page 3 
used by you as a guide while you are on these 
premises. Needless to say, reading the daily news· 
papers will disclose that you are in much greater 
danger alter you leave the plant than you are while 
at work. Therefore, it is to be hoped that these 
rules and suggestions will awaken in you a desire 
to practice and preach safety both in your home:O 
and on the streets and highways. As is evident 
to all, Safety is just applied common sense, some-
thing which is applicable whether we are at work 
or elsewhere. 
This book, of course, cannot possibly cover ali 
operations in the plant. Certain special rules wilf 
be posted or otherwise 'disseminated in the various 
departments and shops. Even these will not be 
all-inclusive. Suggestions lor additions to this book 
or to department Safety rules will always be wel-
come• You will lind suggestion boxes in the service 
building and machine shop into which you may 
drop them when they occur to you. Also, you may 
use these boxes as a means lor reporting the 
existence of any unsafe equipment, operations or 
practices. 
TO NEW EMPLOYES: 
This book was written as the result of many yearo; 
of experience in handling various problem.> which 
now confront you. A study of our accident records 
wilf disclose that the greater portion of these acci-
dents have been caused by moments of thought-
lessness on the part of the injured persons or their 
fellow-employees. We do not want you to get hurt 
nor do we want you to cause injury to the re3t of 
us. 
TO FOREMEN: 
It is suggested that you study the rules and sale 
practices contained in this book as well as those 
designed lor your department or group. By do!ng 
"Say i t with Safety a11d Save the Flowers" 
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this you will be better prepared to answer any 
questions which might be put to you by new em-
ployes. In any Safety program safe maintenrmce 
of equipment and the preliminary training and sub-
sequent checking of employes is entirely in the 
hands of the foremen. It is further suggested that 
a! your group Safety meetings you encourage em-
ployes to submit to you or to the Safety Depart-
ment any suggestions they may wish to offer. These 
suggestions should always receive prompt and earn-
est consideration. 
TO ALL EMPLOYES: 
Remember that all the rules and suggestions 
which can be printed or given orally, all the Safety 
devices which crm be invented or provided, all the 
posters and warning signs which may be posted, 
are useless unless every one of us is careTu! to 
watch for and foresee danger both to ourselves and 
others. 
" If i t's 11ot S afe, make it so" 
Page 5 
GENERAL RULES 
1- Report every in jury. no matter how slight, to 
the attendant at the Emergency Room and to your 
foreman or chie f operator. or if none of these are 
readily available. report to the plant supervisor on 
duty. 
2. Become familiar with the hours during which 
the plant physician is in the Emergency Room and 
report to him for further treatment if directed or if 
it is advisable to do so. The plant physician's 
hours are: ' 
12:30 P. M: to 2:00 P. M. 
Monday, Wednesday and Friday 
3. In the event = injury sustained while a t work 
becomes more serious after you reach home, notify 
the plant physician at once. Be sure a lso to do 
this if you become ill due to exposure to certain 
chemicals. Following is the plant physician's name 
and address: 
Dr. Harris Bass 
351 Broadway 
Everett, Mass. 
Office phone: EVErett 1230 
If you are unable to reach him, telephone the 
plant watchman's office. EVErett 5010. 
4. The first rule states that accidents must be 
reported at the Emergency Room. However, there 
are many cases in which certain first-aid measures 
should be taken AT ONCE. 
(a) In case of chemical burns ACT QUICKLY 
Remove interfering clothing and wash skin with 
large quantity of running water. Continue the wash-
ing process until all of the offending material is re-
moved. There are a few exceptions or variations 
" Yo11 don't have to have a college edu cation to be 
Safety Wise" 
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to this rule. For phenol (carbolic acid) burns wash 
the skin with alcohol provided. Oleum should be 
wiped off with a cloth, preferably clean, before 
water is used. Use plenty of soap and water for 
caustic soda after washing with 5"/o dilute acetic 
acid. For chemical burns to the eye use a drinking 
fountain or eye bath. Hold the eye open for several 
minutes flooding it with water. 
NAT ONA.L SAFt:TY COUNC l. 
(b) Keep cool in the event you or a fellow em-
ployee are injured. Many injuries have been made 
more serious due to improper handling. When it is 
necessary to or bdvisable to move an injured per-
son, extreme care must be exercised because there 
may be a fractured bone. Make no unnecessary 
moves; get plenty of help. Call Emergency Room 
immediately. Keep the injured person warm tc 
"Safety ntles are as good as tools"-"Use them" 
Page 7 
prevent shock which :.1ay be core scr'ous than the 
mjury. 
(c) Learn the prone pressure method of artificial 
respiration to be used only when the injured person 
is NOT breathing. Such knowledge may sometime 
enable you to save a life either at work or else-
where. You will find full instructions on how tc 
administer artificial respiration on Page 27 
S. Smoking is allowed throughout the plant ex-
cept in certain prescribed areas. The penalty foz 
violc:tion of this rule in the prescribed areas is very 
severe. 
6. The carrying of matches is prohibited in areas 
where smoking is also prohibited except under 
certain conditions in which permission has been 
granted. 
7. Reporting for work or being in the plant under 
the influence of intoxicating liquor, or carrying in-
toxicating liquor into or within the plant, is 
prohibited. 
Searches: Since the preceding rules prohibit the carrying of 
matches or intoxicating liquors each employe will be liable to 
search by an authorized employe at any time whether or not 
any suspicion has been cast in his direction . Your continued 
presence in this plant testifies to your willingness for such 
search . 
B. When entering a building or department to 
w ork either on a temporary or permanent assign-
ment note the location of the nearest emergency 
shower and eye bath. 
9. Walk around, never under, men working avec-
head. 
"We am buy rubber gloves, but You l'au't b11y /u'mds" 
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10. Do not try to lift anything you think is too 
heavy: Get help. 
It's not WHAT vou lift 
NATIONAL SAP&TY COU,..Cit. / 
II. When a mechanic enters a manufacturing de· 
partment to work he should report to the foreman or 
chief operator who is familiar with the job to be 
done. 
12. When working with a new employe always 
show him the safe way. It is presumed that he has 
studied th is book but he cannot be expected to 
rememb e r everY' rule, nor can this book be ex-
pected to cover every procedure. 
13. Always remove or bend down protruding 
nails in lumber and thus eliminate the possibility 
of foot injuries. 
• 
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14. Employes doing work overhead, such as 
repairing, riveting, etc.: during which rivets, bolts, 
tools, etc., may fall below, must before starting 
such work, rope off or otherwise guard the area 
below. If this cannot be done suitable danger signs 
MUST be placed where they can easily be seen by 
other workmen who may be passing underneath 
where such work is in progress. 
I 5. When you notice liquid dropping from above 
do not look up until well out of the way. Then if 
you discover there is a leak in an overhead tank 
or line report it at once. 
16. Whenever it is necess ary to. throw or drop 
a nything from above someone MUST be stationed 
below, or the area properly barricaded. so that n o 
one may walk into danger zone. 
17 When carrying a shaft, a length of pipe or 
timber around a corner always keep the front end 
high enough to avoid striking someone who may 
be coming from the opposite direction. 
18. All screw conveyors should be kept covered. 
and the covers made strong and fit securely. 
19. Drivers of company automobiles and trucks, 
and operators of cranes and tractors are responsible 
lor the condition and equipment intrusted to them. 
They should report any irregularities or mechanical 
defects to their foreman. 
20. Workmen have been severely injured by 
others injecting compressed air into their bodies. 
Death has resulted in some cases. Never direct an 
air hose toward a person. 
21. Do not take short cuts over dangerous places, 
such as railroad tracks or through buildings. Use 
roadways for travel from place to place. 
"Use your head at~d save your neck" 
"Gou~s ~~~~r~ckuwon~pro~c t y:o:n~r~e~y:e:s~"~· -----------------------------------~~ 
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22. When walking in roadway stay to the left 
side. In this way you will be lacing vehicles com-
ing toward you: those behind you will be on the 
other side of the road. (Never walk on railroad 
tracks.) 
23. Horseplay or fighting is prohibited on com-
pany property. Employes are expected to conduct 
themselves at all times in a reasonable manner, as 
judged by regularly accepted standards. and to give 
cooperation to other employes. 
24. "Warning" "Caution" and "Danger" signs 
are placed only where necessary or adviscble. Not 
heeding them is to invite injury. 
ELECTRICAL EQUIPMENT 
25. Treat all electric circuits or hanging wires aE 
though they are "alive" until you find out other-
wise. Never take chances with electricity. 
26. Do not tamper with any electrical wirin'] 01 
equipment unless you are authorized to do s o. 
27 When closing a switch close it solidly and 
abruptly, thereby reducing the chance of an arc. 
28. When shutting electrically driven equipment 
or power lines down for maintenance or repai1 
make SURE that no one can operate it again until 
repairs are finished. Standard warning ta<J3 must 
be used. 
29. Never use soda-acid, foam extinguishers. nor 
water on live electrical fires. Shut the current off 
the line at once and use either carbon dioxide or 
carbon tetrachloride. Avoid breathing fumes from 
carbon tetra'\hloride as they are injurious to health. 
30. In case of severe electrical shock re~cue the 
injured person at once, being careful you do not 
come in contact with the current. Use dry cloth. 
"Pttt your best foot forward, but be careful where 
you put it" 
Page 11 
dry rope or other non-conductor to remove either 
the victim or the wire. If he is not breathing have 
someone who understands how to apply artificial 
respiration get busy at once. There must be nc 
delay in this. Stand by to help him. Also get word 
immediately to the First Aid Department so that the 
doctor and an inhalator may be brought into use 
a~ the scene. Learn how to apply artificial respir-
ation yourself; you may sometime be able to save 
a life when someone has stopped breathing due 
to electrical shock, drowning or asphyxiation. See 
Page 27 
31. Vapor-proof globes are used to prevent in-
flammable vapors fro}ll becoming ignited due tc 
contact with hot lamps, loose connections, or ho: 
filament when bulb is broken. Ne¥er remove, with-
out permission, one of these globes. In case of 
accidental breakage turn off the current and notify 
someone in charge so that a new globe may be 
installed immediately. 
OPENINGS 
32. When removing a cover from any opening in 
a floor. platform or the ground, such as valve pits, 
sewer boxes, etc., proper precautions must be taken 
so that no one will fall into it, and the cover re-
placed when work is completed. 
33. When an excavation is made it must be sur-
rounded by a barrier or railing of some kind at all 
times. In addition to this. red lights must be used 
at night. 
TANKS 
34. Do not enter any open or closed tanks which 
have contained any nitrous or nitric acids or other 
mixtures containing these acids, without the con-
sent of the Production Manager or plant superin· 
ten dent. 
"Accide11ts are someo11e's fault-Dot~'t let any of them 
be yom·s" 
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35. Do not clean or enter any tanks, stills or othet 
containers which have contained any acids, am· 
monia, gas liquor, oils, solvents, alcohol or othe1 
dangerous materials without the consent and under 
the direction of the department superintendent. 
36. Do not enter any tank containing an agitator 
without first notifying the foreman of the department. 
It is then the duty of the foreman of the department 
to see that the control apparatus is placed in such 
condition that the agitator cannot be operated. 
37 No one may enter a tank, still or other con· 
tainers until all inlet and outlet pipe connections 
are disconnected and blanked, except with special 
permission of the foreman. 
38. Never e nter a tank, s till or other container 
without having someone on hand at the entrance to 
give assistance in case of injury. and to keep any· 
thing from being put into the tank, or the covet 
replaced. 
39. Do not use open lights, torches or any flame 
n ear openings of tanks or other containers which 
have contained acids, solvents, alcohoL oils or 
gases which might be inflammable. 
40. Do not use extension lights in tanks unless 
such lights have an approved cord and a properly 
guarded lamp. 
41. Tanks must be entered by means of ladders. 
Ladders should always be fastened securely. 
42. When opening tank car dome covers exert 
short vigorous pushes against the wrench instead 
of pulling. 
43. Do not enter any closed tank that has not 
been thoroughly clean.;.d without wearing the 
proper equipment with safety belt and having a 
man outsidil the manhole. 
" The A B C of Safety-Always Be Ca.·eful" 
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44. Never attempt to remove a cover from any 
dosed tank or tank car without first making sure 
that the tank is completely free from pressure and 
that there is a vent on the tank kept open while 
the cover is being loosened. 
45. Do not use an open flame on any acid or 
solvent tank that has not been washed or steamed 
out unless enough CO, gas has been put into the 
tank to remove all inflammable vapors. Seventy 
percent or over of C02 is considered safe under 
such conditions. Specimens of air must be taken a' 
a sufficient number of points in the tank, and tested 
by a competent chemist, to determine the absence 
of explosive vapors and the foreman will not per· 
mit any flarr;e to be used until tl).ese tests are 
completed. Tests must be repeated at frequent 
intervals while flame is in use. It is the duty of 
the Department Superintendent to see that these 
tests are made. 
46. Do not blow into tank car to free blow-out 
pipe when pressure is on the car. 
47 In steaming out tanks or tank cars containing 
the fumes or vapors of inflammable liquids, an 
ordinary rubber steam hose should not be used. A 
metal pipe should be used and the pipe should be 
grounded to the vessel being steamed out or con-
nected to a common ground with the vessel. Use 
spark-proof tools. 
CARBOYS 
48. Do not move carboys of acid unless the stop· 
pers are securely tied or a lead hood is placed ove1 
neck. 
49. Do not handle empty carboys without first 
closing the opening with a stopper provided for that 
purpose. 
50. When handling carboys, keep the mouth of 
the bottle away from your face. 
"A re you doi11 g all you can to prevent accidents"!' 
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DRUMS 
51. Do not use regular extension lights to look 
into drums. Special lights must be used. Your fore-
man will give you instructions. 
52. Drums should never be repaired by welding 
or cut with a chisel unless they have been thorough-
ly washed with water, filled with soda ash solution 
and made perfectly clean. unless authority has been 
received from the department superintendent. 
53. Before handling drums which contain mate-
rial make certain that the bungs are secure. 
54. When removing the bung from acid drums 
it must be loosened gradually so as to allow the 
pressure in the drum to escape before bung i~ 
finally removed. 
55. Old drums to be discarded. if not thoroughly 
washed. must be filled with water and then have 
the heads perforated. If it is impossible to remove 
the bung the drums must be removed to the dump 
and perforated by rille fire or special equipment for 
!hie purpose. 
PIPE LINES 
56. Department foremen must make sure that pipe 
lines containing acid, caustic. or other dangerous 
liquids are drained and the control valves properly 
secured and tagged before allowing any mechanic 
lo work on them. Pumps connected to pipe lines 
under repair must have driving belts or fuses re-
moved. Mechanical foreman must also make sure 
that no dangerous condition exists before his men 
open any pipes, 
57 All workmen must wear protective clothing 
and goggles when replacing any pipes containing 
corrosive liquids. 
"There is 110 safeguard fo1· a wmtdering 111i11d" 
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58. A clean pail filled with clean water or a 
connected water hose, must be on hand when such 
work is going on. 
59. Be sure that the emergency shower 
where you are working is operating properly. 
WELDING 
near 
60. Before any welding or cutting is started in 01 
about a department. permission to do the work must 
be granted by both the mechanical and department 
fo~eman. The mechanic must present to them a per-
mit card which is to b~ signed by both foremen 
before work can start. On completion of work the 
card is to be forwarded to the Safety Department. 
61. Never watch an arc-welder at work unless you 
are wearing approved protection for your eyes. 
62. Portable screens must be used when arc· 
welding wherever possible. This is to protect the 
eyes of others who might be wm king in the 
vicinity. 
63. When gas-welding or cutting the operator 
must wear eithor approved goggles. face mask. 
helmet or shield. 
64. When arc-welding the 
either a helmet or a shield. 
suitable goggles or shields. 
operator must wear 
Helpers must wear 
. 65. ~hen welding w;tere there is a possibility of 
fire. suitable equipment such as fire extinguishers 
or a direct connected water hose must be within 
reach: Make sure that hot slag does not fall on 
anylhmg which will bum. If impos3ible to move, a 
workman must watch the arec u•~til job is com-
pleted. 
66. Never allow oil or grease to come in contact 
with oxy-acetylene welding equipment. 
"Safety is just applied commo 11 sense" 
Page 16 
67 Keep cylinders standing on end and secure 
against danger of being knocked over. 
68. Do not place cylinders where sparks will fa ll 
or: them, or where they are exposed to extreme 
heat or sun. 
69. Never use acetylene at pressures in excess 
of 15 lbs. 
70. All welding equipment must be kept in good 
condition at all times. Defective equipment should 
be turned in lor repair at once. 
71. Cylinders must never be drawn along the 
ground, slid down stairs or carried on shoulders. 
ELEVATORS 
72. Do not ride on elevators exce pt with the 
p ermission of the department superintendent. 
73. Do not prop elevator gales; if not working 
properly report to your foreman. 
74. Ring warning bell before starting elevat01 
and make sure the elevator is not in use at another 
floor. 
75. Never attempt to enter or leave an elevator 
while it is in motion. 
76. Be sure when riding on an elevator that your 
load and also all parts of your body are well inside 
the edge of the car floor. 
77 Never lean over the safety gates or stick 
your head into the shaltway. 
JACKS & BLOCKS 
' 78. All cars, trucks, tanks, etc., which are jacked 
up for repairs should be blocked with strong 
wooden blocks or horses before employes go under 
them. 
"Accidents A R E avoidable; fo,·get the alibi" 
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79. Chain blocks must be kept in good condition. 
When a block is in need of repair or a hook begin!! 
to open, the block must be overhauled at once. 
Never attempt to use a chain block for a load 
greater than the capacity of the block. 
GUARDS & MACHINERY 
80. Guc:rds are not intended to protect the rna· 
chine; they are to protect you. Guards should only 
be remove d when necessary for making repairs. 
They must b e replaced as soon as the repairs are 
completed. 
eat~,.c, 
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81. Shut down machinery before oiling or making 
repairs. 
82. Always stop machinery before attempting to 
place the belt on the pulley, except when changing 
belt on cone pulley or lathe. 
"Yo" are 1101 paid to take c/um ees" 
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83. New machinery having belts, gears, chaim 
or other apparatus requiring guards for their safe 
operation shall not be started until such guards are 
installed. When necessary, temporary guards will 
be allowed, but only for such time as is required 
to make and install the permanent guards. 
84. Anyone noticing broken or misplaced guards 
should report such condition to the department fore · 
man, who will take steps to have them repaired at 
once. 
85. Use a brush or hook to r~move chips, shav-
ings, or other material from work instead of your 
hands. 
86. Transparent guards should be kept clean. 
87 The ·side of an emery wheel shall not be 
used for grinding unless designed for that purpose 
88. Be sure that rest on grinder is in good con-
dition and adjusted as close to wheel as possible. 
Do not adjust yourself, report to foreman. 
89. Belt dressing should be applied only wher. 
belt is at rest. However, if it is really necessary 
to dress belts in motion it should be done by 
experienced and cautious workers. They should not 
wear ragged or loose clothing and should apply 
the dressing to the belts near the point where they 
leave the pulleys, using proper applicator for that 
purpose. 
LADDERS 
90. Use ladders or stairs for climbing. Do not 
stand on pipes, conveyors tops, hand rails, etc. 
91. Care mu'st be used in placing ladders. If 
there is danger of the ladder slipping, have some-
one hold it. If no one is available, tie top and 
bottom so it will not slip. 
"Tite safe way is tbe best u•ay-A.lways" 
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92. Never place ladders in front of doors opening 
towards the ladder unless door is locked. 
93. Do not use makeshift ladders. 
94. Ladders should be placed so that both side 
rails have a secure footing. 
95. Always face a ladder when ascending or 
descending, gripping the rails instead of the rungs 
96. Do not go up or down a ladder without free 
use of both hands. If material has to be handled, 
use a rope or bucket. 
97 Don't slide down a ladder. 
98. Do not splice snort ladders together. 
SAFE ANGLE FOR lADDER 
THE best angle at which to place 
a ladder is that in 
which the distance 
B is approximately 
% of A. In other 
words, a 12 foot 
ladder should be 
placed so that the 
bottom of it is 3 
feet away from the 
wall or object it is 
leaning against. 
NAT ONAL SAFETY COUNC• &.. 
99. The locking device and hoisting rope or chain 
on extension ladders must be frequently inspected 
and kept in good condition. 
"Keep your 111i11d 011 yom· work" 
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100. Portable wooden ladders should not be 
painted but a coat of varnish is permissable. 
101. Ladders with broken or missing rungs or 
defects of any kind must not be used. They should 
be sent to the shop lor repair. If the ladder cannot 
be repaired it must be destroyed. 
102. When working from a ladder do not over-
reach. 
103. Do not place ladders too straight or at toe 
great an angle. The horizontal distance of a port-
able ladder from the wall should be I/4 the length 
of the ladder. 
104. Stepladders must be fully opened out in all 
cases, before anyone steps on them. 
105. Never leave tools lying on stepladders, since 
1hey may be knocked off and injure someone below. 
106. The bottom and top of ladders shall be 
firmly supported at two points each. Supporting 
1he top rung against a vertical pipe or similar 
single point of contact is prohibited. 
107 Be sure the approach to the bottom of the 
ladder is sufficiently guarded so that it may not 
be run into. 
STAGINGS 
108. All stagings must be built under the super· 
vision of the foreman carpenter so as to conform 
to the standards set by the Massachusetts Depart-
ment of Labor. 
109. No one is allowed to remove or change any 
brace, upright or staging without the permission of 
the foreman carpenter. 
"Thi11k twice before you take th e risk" 
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RAILROAD TRACKS 
110. On regular working days between the hours 
of 7 A. M. and 6 P. M. the guard at the railroad 
crossing will lower the gates when trains are 
approaching. 
Between these hours NO employe shall go 
around or under lowered gates so as to be inside 
when trains are approaching or passing over the 
crossing. They must wait until gates are rctised 
before passing over. 
Nights, Saturdays, Sundays and holidays, the 
gates are to remain down, being raised only on 
orders of the supervi~or in charge of the plant 
When crossing at a time when the gates are kept 
down employes must be cautious and pay strict 
attention to the warning bell. Don't try to beat 
the train. 
Ill. Do not climb through, under, over, or be· 
neath railroad cars. Wait until the cars pass, or 
walk around them. Allow sufficient clearance be· 
tween yourself and the nearest car when crossing 
tracks. Step over, not on rails. 
112. Red flags must be placed at least 50 feet 
away in both directions from any work on or near 
railroad tracks. 
113. Brakemen must make sure that all road 
crossings are clear before signalling the engineer 
to proceed. 
114. Gas crane must not be moved without the 
presence of a flagman ahead. 
115. Riding on locomotives, crane-tractors ot 
trucks is forbidden to anyone except in the line of 
duty. 
116. Do not walk or cross railroad tracks through-
out the plant unless it is necessary in the line of 
your duty. 
"A 11 y way you look at it, Safety is worthwlzile" 
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TRUCKS 
117 No automobile, truck or other vehicle may 
be operated on company property at a speed in 
excess of fifteen (15) miles per hour. 
118. Do not get on or off a truck while it is in 
motion and do not ride on running b oards 01 
lenders. When necessary to stand in truck, hold 
lost. 
TOOLS 
119. Use hand tools only for the purpose fm 
whi-ch they are intended. 
120. Use wrenches which are the proper size and 
kind for the job at hand. 
N AT IO"'fA L c:;AF t TY COUNC. 1.. 
121. Never use a shim to make the wrong size 
wrench lit the nut. 
" Do71 't hurry-Start S0071 e1· mul ge t tlz ere safely" 
Pa ge 23 
122. In a lmost every case it is safer to pull on 
a wren ch than push it. 
123. Always place the wrench on the nut in such 
manner that the pull tends to force the jaws larthe: 
onto the pipe or nut. 
124. Do not use tools w1th mushroomed or cra.cked 
heeds. Turn them in for repairs. 
125. Do not use a tool with a cracked or broken 
handle. 
HOUSEKEEPING 
126. Good housekeeping is the key to Safety 
Many serious accidents are caused by workmer. 
being struck by falling objects left "on floors, stairs" 
and platforms. Good housekeeping would prevent 
such accidents. It is a well known fact that "A 
clean plant is a safe plant." A good rule to follow 
is: THERE IS A PLACE FOR EVERYTHING; EVERY 
THING IN ITS PLACE. 
127 Unnecessary marking or defacing of walls 
benches, equipment, etc., is prohibited. 
128. Do not spit on floors, w alls , equipment or in 
drinking fountain drains. 
129. Lunch scraps, papers, etc., must not be left 
on tables or floors. Place them in rubbish cans pro· 
vided lor that purpose. 
130. Each employe must keep his locker clear. 
and orderly. 
131. Stairways, floors, and platforms must be 
kept free of oil, grease, tools, bolts, nuts, nipples 
bars, pieces of pipe, etc. They may cause someone 
to shp or tnp. 
132. Obstacles such as barrels, drums, boxes 
carboys, etc., must be kept clear of passageways 
light switches, starting switches, drinking fountains 
"Plan yottr job to 111alw it safe" 
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emergency showers, stairways, fire eq·~ipment, en-
trances and exits. 
133. Always wash your hands before eating. 
GAS MASKS 
134. Gas masks equipped with canisters for lak-
ing care of various gases are kept in the Service 
Room and in various departments for special use. 
135. Do not attempt to enter any gaseous atmos-
phere unless you know what the gas is and have 
the proper type of mask and know ho"w to use it. 
136. Always use an air hose mask when entering 
a tank unless instructed otherwise. 
137 Gas masks must not be taken off inside 
tanks. 
138. Don't spray lacquers without the proper 
mask unless in a ventilated booth or in open air 
areas. 
139. Foreman must make sure that his men use 
the proper mask. 
140. There must be at least one man outside with 
necessary equipment in case of emergency when 
anyone is working in gaseous places. 
141. To test a gas mask: 
(a) Your gas mask case will probably give you 
complete instructions as to how to put on the mask 
In most cases your chin is placed in the mask first. 
then tighten the side straps, and last the top bands. 
(b) Either place your hand over the air intake 
making sure seal has been removed, at the bottom 
of the canister onsqueeze the breathing tube tightly. 
(c) Now draw in your breath. If the mask has 
been adjusted properly it will collapse against 
"Remember, you cmmot be a good worflet· until you 
are a safe worker" 
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your face. If it does not, then readjust the head 
straps =d test again. 
(d) If the mask still does not collapse against 
your face, do not take a chance with it. 
(e) Whenever you are wearing a gas mask and 
any gas comes through the canister, see your lore· 
m= at once. He will give you an order for a 
new canister. 
PROTECTION OF EYES 
142. Wash out with large quantities of water 
any acid or caustic which may splash into your 
eye and report at once to emergency room. 
143. If any foreign particle gets into your eye 
go at once to the Emergency Room and have it 
removed. 
"Yo u may forget to be car·eful Just once" 
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144. Never a llow a fellow employe to touch your 
eyes, as there is great danger of in fection in sc 
doing. 
145. Goggles should not be loaned to other em-
ployes as infection may be transmitted to others. 
146. Goggles must be worn during the following 
operations: 
(a) When working on lines, pipes, fittings, pumps 
and tanks which have been used or are being used 
in the manufacture or handling of acids or caustics. 
(b) When filling or drawing from tanks and 
drums. carboys, and bottles. By special permission 
spectacles may be allowed for certain nperations. 
(c) When grinding. except where proper shields 
are provided and are in use. 
(d) When chipping, cutting metal or chipping, 
cutting or drilling brick, tile, concrete and other 
hardened substances. 
(e) When using the oxy-acetyline equipment 
while cutting or welding, if not using a shield. 
(f) When using a chisel to cut nuts from bolts on 
railroad track. 
CLOTHING 
147 Clothing affords a certain amount of protec-
hon from burns due to splashes and leaks. Kee]: 
fully clothed at all hmes while in manufacturing 
departments or in places where material is stored. 
148. Protective clothing will be issued by your 
foreman if required. 
149. Don't work around moving machinery with 
loc::e, torn clothing. flowing ties, or finger rings. 
150. Don't wear dirty or greasy clothin g. There 
is danger of its catching fire and causing severe 
burns. 
" Th ere's a lot to be said fo•· Safe ty" 
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151. Keep your shoes, especially the soles, ir: 
good condition. 
152. All pla n t employes are required to wea: 
safety- toe shoes while a t work. They can be pur-
chased in the service b u ildin g at factory cost with-
out any overhead expense. They may also be 
obtained at many retail stores. 
ARTIFICIAL RESPIRATION 
If a person is not breathing, g ive emergency First Aid 
by the prone pressure method at once, as fol lows : 
I. Loy the patient on his stomach with one arm ex· 
tended, the other bent at the elbow so that his faa. 
turned outward, resb on his hand or forearm. 
2. Kneel, straddling the patient's thighs . (Fig . 1.) 
J . Place the palms of your honds on the sma ll of his 
bock, with little fingers just touching the lowest ribs. 
4. With arms extended swing forward gradual ly, bring · 
ing weight of your body to bear upon patient. (Fig . 
2. This compresses the lungs . ) Take about two second> 
for this operation. 
5. Immediately swing back to remove the preuure . 
(Fig . J . Th is allows the lung> to expand.) 
6. After two s8conds, swing forward agoin-ond repeat 
the entire procedure 12 to 15 times a minute . 
7. While art ificial respiration is being cont inued , hoYe 
someone loosen any t ight clothing . Keep the pat ient 
wcrm and ly ind down. Do not oive liqu ids by mouth 
unt :t he is fu lly conscious . 
8. If breathing again stops, renew o.tt ific ial resp irot ion . 
Continue for several hours, if necessary. 
(~} SAFETY INSTRUCTION CARD No. 165 
"'OJ••"" Revised S-39 
"A wre11 c.l! i lzat fil s, seldo m sli ps" 
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DON T FORGET SAFETY WHEN 
YOU QUIT WORK 
Your chances of an occident are 
greater away from your job .... 
"Pile materials safely" 
N 0 T E S 
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